MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHNM S POCCUMCKOM ®EJEPAITN
denepanbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs

«TONBATTUHCKNNA TOCYTAPCTBEHHBIA YHUBEPCUTET»
b1.0.16

(unoexc OoucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHHUIIJIMHBI

MexaHuKa IpyHTOB

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAIMPaBJICHUIO MTOATOTOBKHU
08.03.01 CtpoutenscTBO

HaMpaBJICHHOCTD (POduIIb)
TennoraszocHabeHne U BEHTUIIALIUS

®opma 00ydeHus: OuHast
I'on Habopa: 2021
O6mras TpynoeMkocTts: 3 3E

Pacnpe;[e.ﬂeﬂne aC0B JUCIHMIUIMHLBI IO CEMECTPpamM

CemecTp 4
DopMa KOHTPOJIS 3auer Hroro
Buj 3ansarui
Jlexun 16 16
JlaGopaTopHsble 16 16
IIpakTnueckue 16 16

PykoBoacTBO: KypcoBbie paboThI (mpoekThl) / PI'P
[IpomMexxyrouHas arrecrauus

KonrakTHas pabora 48,25 48,25
CamocrosiTenbHas paboTa 59,75 59,75
KonTposb

Hroro 108 108




Pabouyto mporpaMmy cocTaBui:
Crapumit npenogasarens, Haknonnosa M.I.

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

OtcyTcTBYET

Penensent

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qUCHMILIMHEI cocTaBiieHa Ha ocHoBaHuu @I'OC BO u yyeOHoro miana
HarpaBJIeHUs OATOTOBKU
08.03.01 CtpoutenscTBO

Cpok aeiicTBus padoueii nporpaMmMbl JMcUMILIAHBI 10 «30» aBrycra 2025 r.
COI''TACOBAHO

PykoBogurens nieHTpa
Lentp nH>XeHEpHOTO 00OPYAOBAHUS

« _» 20 T. N.A. JIymxkun

(noonucs) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenanuu uenrpa
ApPXUTEKTYPHBIX, KOHCTPYKTUBHBIX PEIIEHUI U OpraHU3alui CTPOUTEILCTBA

(mpotokou 3acemanust Ne 3 ot «10» centsops 2020 r.).



1. Ilesb ocBOEHMS TUCIUIITHHBI

HGHB OCBOCHUA JUCHUIIINHBI — q)OpMI/IpOBaHI/Ie Y CTYACHTOB HABBIKOB OIICHKU CTPOUTCIIbHBIX
CBOICTB I'PYHTOB, HCIIOJIb3YEMbBIX B KAUECTBE OCHOBAHUM 3JJaHUI U COOPYKEHUH.

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

HI/ICHI/IHHHHBI nu HpaKTI/IKI/I, HaA OCBOCHHUHU KOTOpBIX 6&3preTC$I JaHHasd AJUCHHUIIJIIMHA:
«BpIcmias mateMatukay, «®@usukay, «I'eonorus», «CONpoTUBICHUE MAaTEPUATIOBY.

JINCIUTITMHBI U TIPAKTHKH, I KOTOPBIX OCBOCHHME JTAHHOW JMCIUIUTMHBI HEOOXOAMMO Kak
npenmecTBytomiee: «OcHOoBaHUS U QyHIAMEHTBI», « T €XHOIOTHYECKHE TPOIIECCHl B CTPOUTEITHCTBEY

3. [lnanupyemble pe3yJibTaThl 00y4eHH I

dDopmupyeMbIe H

NHauKaTopbl JO0CTHKEHUSA

M3BICKAHUSAX, HEOOXOIUMBIX
JUISl CTPOUTENBCTBA U
PEKOHCTPYKITUU OOHEKTOB
CTPOUTEIBCTBA U KUJIHIIHO-
KOMMYHaJIBHOI'O X0351CTBa

I/IH)KGHepHI:IM HN3BICKAHUSIM B
COOTBETCTBUHU C IIOCTABJIEHHOU
3a1auen

KOHTPOJINpYyeMble N IInanupyemsie
KOMIIEeTeHIH il
KOMIIETEeHI[HH pe3yJbTaThl 00yUYeHH sl
(K01 1 HAUMEHOBAHUE)
(KO ¥ HANMEHOBAHUE)
OIIK-5. Criocoben OIIK-5.1. 3HATh: OCHOBHBIE METOJBI
y4acTBOBATh B MH)KCHEPHBIX | OmnpeieneHue cocraBa padOT IO | ONpeaeicHUs CBOICTB

TPYHTOB B JIaOOpaTOPHBIX
HATYpPHBIX UCIIBITAHUAX

YMeTh: 000CHOBAaThH COCTaB
paboTr 1O  HWHXXCHEPHBIM
HN3BbICKAHUSIM n METOI0OB
TTOJTYYCHUS pacYeTHBIX
XapaKTEPUCTHK;

aHAJIM3WPOBATh  MaTePHATBI
I/ICCJIG,Z[OBaHI/Iﬁ HpOIHJIBIX JICT

Bnaners: 3HAHUSIMU 0
HEOOXOIMMOM COCTaBe,
BHJIaX PaOOT, BBITOJHIEMBIX
npu MH)XECHEPHBIX
HM3BICKAaHUAX

OIIK-5.2.
Br16op
AOKYMCHTAIUH,
periIaMeHTUpPYIOIIeH
MpPOBEACHUE M  OPraHU3aIuIio
U3BICKaHUH B CTPOUTEIHCTBE

HOPMAaTUBHOMU

3HaTh:
JIOKYMEHTBHI,
pErIaMeHTHPYIOIINE
IEeATENIbHOCTE B 00JacTH
MeEXaHUKHA TPYHTOB,
WH)KCHEPHOM I'€0JI0THHI

HOPMAaTUBHBIC

YMeTs: HCTIOIB30BATh
HEOOXOIUMYIO
HOPMAaTUBHYIO
JOKYMEHTAIUIO o
OIIPEIEIICHUIO CBOMCTB
TPYHTOB, HaNPSKEHHO-
nepopMUpPOBaHHOTO
COCTOSIHUSI TPYHTOBOT'O
MaccuBa




Bnaners: 3HAHUSIMU
HOpMaTI/IBHBIX I[OKyMeHTOB,
HEOOXOUMBIX TIPH pacueTax
I10 MEXaHUKE TPYHTOB

OIIK-5.3.

Bribop cmocoba  BBIMONTHEHUS
VHXCHEPHO-T€0JC3NICCKIX
U3BICKaHHI JIJISl CTPOUTENILCTBA

3HaTh: KapTorpaMMBbl
Tororpago-reo1e3n4ecKoi
M3y4EHHOCTH, 0030pHBIE
KapTElL, CUTYallMOHHEIE
TUTaHbl YYaCTKOB M3bICKaHHM

YMmeTs: cobupaTthb u
WHTEPHPETUPOBATH

MaTrepuabl WHXEHEPHO-
reo/IC3NYCCKUX  HM3BICKaHHI
MPOILIBIX JIET, CpPaBHUBATh
pacyeTHbIe ocagku c
JIeCTBUTEIILHLIMHU,

KJIACCU(DUITUPOBATH TPYHTHI

Bnaners: 3HaHUSIMHU cocTaBa
WHXXEHEPHO-T€0IC3NYECKUX
U3BICKaHUHU

OIIK-5.4.

Bribop cmoco0a  BBINONTHEHUS
WHXCHEPHO-T€0JIOTUIECKHX
U3BICKAaHHI JIJIS1 CTPOUTENILCTBA

3HaTh:
BBIACJIICHUS
re0JOTHYECKUX
Hurs),
CJI0KHOCTH
T'COJJOTHUYCCKUX
hazwr
COCTOAHUA

IPUPOAY TPYHTOB

IIPUHLIATIBI
VMHKEHEPHO-
JJIEMEHTOB
KaTeropuu
HUHXCHEPHO-
YCIJIOBHIA,
HaIPSHDKEHHOTO
TPYHTOB;

YMeTb: CcHUCTEMaTU3UPOBaTh
MaTepHuabl WHKEHEPHO-
IEOJIOTUYECKUX  U3BICKAHUM
MPOLLIBIX JIET, OLIEHUBATh
BO3MO>XHOCTh ux
HCIIOJIb30BaHUS npu
BBIIIOJJHEHUM  TOJIEBBIX U
KaMepaJIbHBIX pabor;
IIPOrHO3UPOBATh BO3MOYKHBIE
WU3MEHEHUS MPUPOIHBIX
YCJIIOBUH TEPPUTOPHH.

Bnaners: 3HAHUIMU 0
MOJIEBBIX M J1a0OPaTOPHBIX
HCCIIEAOBAaHUSAX TPYHTOB, 00
oOcieoBaHUM  OCHOBaHUM
3JaHUA W COOPY)KEHUU ¢
LECJIBIO MOJIYYCHHUA NUCXOOHBIX
JAHHBIX

OIIK-5.5.
Brimonaenue 0a30BBIX
U3MEPEHUM TpU HHKEHEPHO-

Ire0JC3UUYECKUX M3BICKAHUAX IS
CTPOMUTEIBCTBA

3HAaTE: METOJIbI
reoae3snyecKnx HaOJIFoAeHUI
3a negopmanusaMu "
ocaJiKkaMu 3IaHUI U
COOPYKEHHI




VYMeTh: OIICHHUBATh
HEOOXOJUMOCTh  YCHJICHUS

OCHOBaHUU 3TaHUHI u
COOpPYKEHHM,  ONPEHENATh
HEPaBHOMEPHYIO OCaJIKy,
W3MCHECHUE 0CaJI0K BO
BPEMEHU
Bnaners: merogamu pacuera
OCalIKu 3TaHUN Hu
COOPYKEHHI
OIIK-5.6.Bemonnenue 3HaTh: CBOICTBA,
OCHOBHBIX oreparnuii | kiaccuuranun u

HHXKXCHCPHO-TCOJIOTNYCCKUX
HU3BICKaHMI AJId CTPOUTCIILCTBA

XapaKTePUCTHKH  TPYHTOB,
MOBEJCHUE TPYHTOB O]
Harpy3Kom, 0COOEHHOCTH
buznuecKux CBOICTB
CTPYKTYPHO-HEYCTOMYMBBIX
TPYHTOB

YMeTb: onpenensaTh pU3nuKo-
MEXAHUYECKUE CBOMCTBA
TPYHTOB, OLICHUBATh
IIPOYHOCTb,  YCTOMYUBOCTH
ITPYHTOB B OCHOBaHUH 31aHUI
U COOpPYKEHMH M OTKOCax,
ONpeNeNsaTh JABJICHHE Ha
orpakJaroiiue
KOHCTPYKLIUH,  BBIIOJHATh
pacuer 0caJoK OCHOBAHHUM
COOpPYXEHHI;  OmpeAessaTh
BO3MO>XHOCTh OIIaCHOTO
BO3JEHUCTBUSI ~ CTPYKTYpPHO-
HEYCTOWUYMBBIX TPYHTOB

Bnaners: WHXEHEPHBIMU
METOJaMU KOJUYECTBEHHOU
OIleHKH Je(hOpPMAIIMOHHBIX

MIPOYHOCTHBIX CBOMCTB
TPYHTOB
OIIK-5.7. 3HaTh: OCHOBHBIE u
JloxymeHnTupoBanue CHelHaJbHbIE BH/IbI
pe3yabTaToOB WHXXEHEPHBIX | MH)KEHEPHBIX U3bICKAaHUU
W3BICKAHU I YMeTb: 0hOpMIIATh OTYETHI

1o HUHXEHEPHO-
TeOJIOTHYECKUM  M3BICKAHUS
(B YaCTHOCTH ITyHKT

«DU3NKO-MEeXaHNUECKHE
CBOMCTBA I'PYHTOB))

Bnaners: 3HAHUAMU
cieuu(UYeckux TPYHTOB U
PEKOMEHIAITUSIMHU TUTS

NPUHATHAS ~ PELICHWM 10
paboTte ¢ HUMHU




OIIK-5.8.

Bribop  cmocoba
pe3ynbTaToB
M3BICKAHU I

o0paboTku
HHKECHEPHBIX

3HaTh: 0()OPMIICHHE OTUYETOB
1o WHXCHEPHO-
r€0JIOTUIECKUMHU
HU3bICKAHHUSAM

YMeTb: cTpouTh TrpaduKu
CABHUIA, KOMIIPECCHOHHOMN
KpUBOMH, KPHUBYIO
IPaHyJIOMETPUYECKOTO
COCTaBa; 0hOpMIIATH
pe3ynbTaThl  1a00PaTOPHBIX
WCTIBITAHUYN TPYHTOB

Brnagers: KOMIOBIOTEpHBIMU
porpaMMamy,
HEO0OXOTUMBIMH u
JOCTaTOYHBIMH ISl pacyera
YCTOMYHUBOCTH U MPOUYHOCTHU
TPYHTOB, nedopmarui
IPYHTOB, KOHEYHOH OCaIKHU
TPYHTOB OCHOBaHUS 3/1aHUU U
COOPY>KEHHI, TITyOUHBI
3ayI0KeHUs QyHAaMEeHTa

OIIK-5.9.
Brimmonaenne
pacyeToB JUTSt
pe3yJIbTaTOB
U3BLICKAHMH

TpeOyeMbIX
o0paboTku
WH)XCHEPHBIX

3HaTh: ¢buznko-
MEXaHUYECKHE CBOMCTBa
TPYHTOB M  CIOCOOBI  HX
OTIpEICIICHUS

YMeThb: onpeaensaTh PU3NKO-
MEXaHUUEeCKIE CBOMCTBaA
TPYHTOB, ONPEACIATh OCAIAKY
3JIaHUS n COOPYKEHHUS
METOaMU MMOCJIOMHOTO
CYMMHUPOBAHUS u
SKBUBAJIEHTHOTO CJIOSl TPYHTA

Bnaners: Merogamu pacuera
HaIpsKEHHO-
nehOpMUPYEMOTO COCTOSTHHS
TPYHTOBOTO MaCCHBA, OLIEHKHU
MPUTOAHOCTH TPYHTOB
CTPOUTENBHON IUIOIIAJKUA B
KA4eCTBE OCHOBAHUI 3IaHUU
U COOPYKEHUU

OIIK-5.10.

OdopmneHne U TpeICTaBICHUE

pe3yJIbTaTOB
U3BICKAaHUN

HNHXXCHCPHBIX

3HaTh: CHUCTEMY KOHTPOJS
KauecTBa U MIPUEMKH
MOJIEBBIX, JAOOPATOPHBIX H
KaMepaJIbHbBIX paboT

YMeTh: opopMIIATH
PE3YIbTAaThI II0JICBBIX,
J1a00paTOPHBIX "
KaMepaJbHbBIX pabor;

HPOBOJHUTH CTATHCTHYECKYIO
00pabOTKy JaHHBIX

Bnaners: 3HAHUSIMHU ~ TIO
coOmoieHnio TpeOOBaHUN K




TOYHOCTH U 00€CIECYECHHOCTH
JaHHBIX M XapaKTEPUCTUK
TPYHTOB TIOJIy4aeMBIX IO
pe3yjibTataM — MHXXEHEPHBIX
H3BICKAHHI

OIIK-5.11.

KoHTtponb coOnroneHust oxpaHbl
TPYy/a IPH BBITOJHEHUH paboT 1Mo
WH)KCHEPHBIM U3bICKaHUSAM

3HaTh:  MEpONpHUATUS IO
obOecrnieueHnio  0e30MacHbIX
YCIIOBUI Tpyaa pu
MPOBEACHUHU  JTA0OPATOPHBIX
U TOJNEBBIX  HCIBITAaHUH

TPYHTOB

YMeTs: MOJIb30BATHCS
npudopamu,
o0opynoBaHUEM,
WHCTPYMEHTaMH,
HEOOXOIUMBIMHU TS
WCTIBITAHUY TPYHTOB

Bnaners: cBeneHUSIMH O
MTOBEPKE HEOOXOIUMBIX
CPEIICTB U3MEPEHUN




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

®opMbI TEKYyILIET0

CBSI3HBIX TPYHTOB. MI3MeHEHNE TPOYHOCTHBIX
CBOMCTB I'PYHTOB IIPH IMHAMUYECKUX
BO3JICUCTBUIX

Bun . KOHTPOJIA
Monyab . HauMeHnoBanue TeM 3aHATHI Oonem,
(pasnen) y4eOHoit (yae6moii padoTI) Cemectp .. Baaabl | UHTepakTuB, 4. | (HAaMMeHOBaHHMe
padoThI OLIEHOYHOI'0
cpeacTBa)
Paznen 1. Jlek 1 Tema 1.1. [IpoucxoxieHrE TPYHTOB. 4 2 - 2 Tect
[Ipupona, CocTaBHbI€ 3JIEMEHTHI TPYHTOB.
buznIecKue Tema 1.2. CTpyKTypHBIE CBSI3H, CTPOCHHE U
CBOMCTBA COCTOSIHUE TPYHTOB.
TPYHTOB Tewma 1.3. OcHOBHBIC pU3HUECKHE
XapaKTepuCTHKU TpyHTOB. Kitaccuduxkarms
TPYHTOB
Cp N3yuenne koHcnekra ekuui. ITouck 4 2 - -
JIOTIOTHUTEIBHON HH(pOpPMAIIUU IO TEME
JICKLUH.
Jla6 1 OnpeneneHne rpanyJIoOMETPUIECKOTO 4 2 6 2 Ortuer no
cocTaBa IpyHTa nabopaTopHOi
pabore. KomnokBuym
IIp 1 Omnpenenenue nokaszarenen GU3NIECKUX 4 2 6 - Oruer 1o
CBOMCTB IPyHTOB MPAKTHYECKOMY
3aHITHIO
Cp [ToaroToBka oT4era 1o gadbopaTopHOI 4 4 - -
pabote. M3yueHne TOMOTHUTEIEHOTO
MaTepuasa 1o TeMe MPaKTUYECKOro 3aHsITHs
Pasnen 2. Jlek 2 Tema 2.1. OO1IME TOM0XKEHUS. 4 2 - 2 Tect
OCHOBHBIE JebopMupyeMOCTh TPYHTOB.
3aKOHOMEPHOCTY] Tema 2.2. Ilpounocts rpyHTOB. [IpeaensHoe
MEXaHUKU COIPOTHUBIIEHUE TPYHTOB CIIBUTY. Y CIIOBUS
TPYHTOB MPEACIIbHOTO PABHOBECHS IJISl CHIMTYYUX U




®opMbI TEKYyILIET0

Bun . KOHTPOJIA
Monyab . HauMeHnoBanue TeM 3aHATHI Oo0nem,
(pasnen) y4eOHoit (yae6moii padoTI) Cemectp .. Baaabl | UHTepakTuB, 4. | (HaMMeHOBaHHMe
padoThI OLIEHOYHOI'0
cpeacTBa)
Cp N3ydenune koHcnekTa jekuuil. [louck 4 2 - -
JIOTIOTHUTEIHHOU WH(OPMAITUHU TI0 TEME
JICKITUH.
Jlab6 2 OrnpezenieHre BECOBOW BJIaKHOCTHU TPYHTA. 4 2 6 2 Otyer no
OnpeneneHne XapakKTEPHBIX BIAKHOCTEN nabopaTopHOH
IpyHTa pabote. KomnokBuym
IIp 2 OnpeneneHre noka3aTeaed MEXaHMYECKUX 4 2 6 - Ortuer no
CBOMCTB I'PYHTOB MPaKTUYECKOMY
3aHATHIO
Cp [MoxroroBka otyera mo J1a00pPaTOPHO 4 6 - -
pabote. 3yueHue 10MOITHUTEILHOTO
Marepuaia 1o TeMe NpaKTUYeCKOro 3aHsATUs
Jlek 3 Tema 2.3. BogonpoHUIIaeMOCTh TPYHTOB. 4 2 - 2 Tect
3aKoH TaMUHAPHOHN (PHIIBTpAIIHH.
DddekTuBHBIC 1 HEUTPATbHBIC TaBICHUS B
IPYHTOBOM Macce.
Tewma 2.4. CtpykTypHO-(ha3oBas
nedpopMupyeMocTb TpyHTOB. [TpuHIMIT
nuHerHou aedopmupyemoctr. OCHOBHBIC
pacyeTHbIe MOJEJIN TPYHTOB
Cp N3ydenune koHcnekTa jekuuil. [louck 4 2 - -
JOTIOTHUTEIHFHOU WH(OPMAITUHU TI0 TEME
JICKITUH.
JIa6 3 Ornpezernienne MmIOTHOCTA TPYHTOB (B TOM 4 2 6 2 Otyer no
Yuclie TUIOTHOCTU YacTHUIl TPyHTa nabopaTopHOit

ITMKHOMETPUYECKUM METOJIOM)

pabote. KomnokBuym




®opMbI TEKYyILIET0
Monyab Buz . HauMeHnoBanue TeM 3aHATHI Oo0nem, KOHTpO.IA
y4eOHoit N Cemectp Baaabl | UHTepakTuB, 4. | (HaMMeHOBaHHMe
(pa3nen) (y4eOHoii paboThI) q.
padoThI OLIEHOYHOI'0
cpeacTBa)
Ip 3 Onpenenenrie HANPS>KEHUH B MAaCCUBE 4 2 6 - Ortuer no
I'PYHTa OT COBMECTHOTO JEHCTBUS IIPAKTUYECKOMY
COCPEIOTOYEHHBIX CHJI 3aHATHIO
Cp [MoxroroBka oTyera mo 1a00pPaTOPHO 4 6 - -
pabote. 3yueHune 1OMOTHUTEILHOTO
MaTepuasa 1o TeMe NPaKTUYECKOro 3aHITHS
Paznen 3. Jlek 4 Tema 3.1. OcHOBHEIE ITOJIOKEHUS. 4 2 - 2 Tect
Onpenenenue Onpenenenne HaIPsKEHUH 10 MTOIOIIBE
HanpsHKEHUN B (yHIaMEHTOB ¥ COOPYKECHHI.
MacCHUBax Tema 3.2. Onpenenenne HaupsKEHUH B
TPYHTOB TPYHTOBOM MAacCCHBE OT JACHCTBHUS MECTHOM
Harpy3Kky Ha €ro MoBepXHOCTH. MeTox
YTJIOBBIX TOYEK.
Tema 3.3. Onpenenenne HanpsKEHUH B
MaccHUBE TPYHTOB OT ACHCTBUS
COOCTBEHHOTO Beca.
Cp N3ydenune koHcnekTa jekuuil. [louck 4 2 - -
JIOTIOTHUTEIHFHOU HH(OPMAITUHU TI0 TEME
JICKITUH.
Jlab 4 . 4 2 6 2 Otyer no
OnpeneneHne MakCUMaabHOM IIJIOTHOCTH U .
ONTUMAJIbHON BIQXKHOCTH IPyHTa Aabopatoproii
pabote. KomnokBuym
IIp 4 Onpenenenrie HAPS>)KEHUH B MAaCCUBE 4 2 9 - Ortuer no
TPYHTa METOJIOM YTJIOBBIX TOYEK IIPAKTUYECKOMY
3aHATHIO
Cp [MoxroroBka otyera mo J1a00pPaTOPHO 4 6 - -
pabote. 3yueHune 10MOTHUTEILHOTO
MaTepuasa 1o TeMe MPaKTUYECKOTO 3aHITH




®opMbI TEKYyILIET0

HECYIIeH ClTOCOOHOCTH M YCTOMYUBOCTH
OCHOBaHHU. Y CTONYMBOCTHh OTKOCOB U
CKJIOHOB.

Tema 4.3. J[aBieHue rpyHTOB Ha
OrpakJIA0IINE KOHCTPYKIIUU U

TPyOOIIPOBOIBI

Bun . KOHTPOJIA
Monyab . HauMeHnoBanue TeM 3aHATHI Oo0nem,
y4eOHoit N Cemectp Baaabl | UHTepakTuB, 4. | (HaMMeHOBaHHMe
(pa3nea) (yueOHOM padoThI) q.
padoThI OLICHOYHOI0
Cpe/CTBa)
Paznen 4. Jlek 5 Tema 4.1. OcHoBHBIE mnOJOXeHUSI. Da3bl 4 2 - 2 Tect
[IpouHOCTB, HaIPsKEHHOT'O COCTOSIHUSI TPYHTOB.
YCTOHYUBOCTh Kputnueckue  Harpy3ku  Ha  TPYHTHI
TPYHTOBBIX ocHOBaHusA. PacderHoe  comporuBieHHE
MacCHBOB U rpyHTa
aBJICHHUE HA
OTpaKICHUS
Cp N3yuenne koHcnekra ekuui. ITouck 4 2 - -
JIOTIOTHUTEIBHON HH(pOPMAIIUU IO TEME
JICKLUH.
JIa6 5 Omnpenenenne kodduimenta QGUIbTPALTIN 4 2 6 2 OtueT no
rpyHTa nabopaTopHOi
pabore. KomnokBuym
IIp 5 OrnpezenieHre yCTOMUUBOCTH TPYHTOBOT'O 4 2 8 - Otyer no
OTKOCa MPAKTHUYECKOMY
3aHSTHUIO
Cp [ToaroToBka oT4era 1o gadbopaTopHOI 4 6 - -
pabote. M3yueHne TOMOTHUTEIEHOTO
MaTepuaa 1o TeMe MPaKTUYECKOro 3aHsITH
Jlek 6 Tema 4.2. [IpakTuyeckue cnocoObl pacyera 4 2 - 2 Tect




®opMbI TEKYyILIET0

Bun . KOHTPOJIA
Monyab . HauMeHnoBanue TeM 3aHATHI Oo0nem,
y4eOHoit N Cemectp Baaabl | UHTepakTuB, 4. | (HaMMeHOBaHHMe
(pa3nea) (yueOHOM padoThI) q.
padoThI OLIEHOYHOI'0
cpeacTBa)
Cp N3ydenune koHcnekTa jekuuil. [louck 4 2 - -
JIOTIOTHUTEIHHOU WH(OPMAITUHU TI0 TEME
JICKITUH.
JIab 6 4 2 6 2 Otuer o
Omnpenenenue yria eCTeCTBEHHOTO OTKOca .
nabopaTopHOH
MeCYaHOro TPyHTa
pabote. KomnokBuym
IIp 6 Onpenenennie AaBiaeHUs TPyHTa HA 4 2 8 - Ortuer no
MOJANIOPHYIO CTEHKY MPaKTUYECKOMY
3aHATHIO
Cp [MoxroroBka otyera mo J1a00pPaTOPHO 4 6 - -
pabote. 3yueHue 10MOITHUTEILHOTO
MaTepuaa 1o TeMe NPaKTUYECKOTO 3aHITHS
Pa3nen 5. Jlex 7 Tema 5.1. OcHoBHEIE ITONOXEHUA. Buapl u 4 2 - 2 Tect
Jlepopmariuu IIPUYUHBI nedopmanuu TPYHTOB.
TPYHTOB U Jlepopmarum mONA3yd4ecTH W METOIbl HX
[pacdeT ocagoK OMHCaHUSI.
(byHIaMEHTOB Tema 5.2 Metoasl (MOJeNH) ONpEACICHUS
nedopmaruii rpyHTOB
Cp N3ydenune koHcnekTa jekuuil. [louck 4 2 - -
JIOTIOTHUTEIHHOU HH(OPMAITUHU TI0 TEME
JICKITUH.
Jla6 7 Omnpenenenue nedopMaIMOHHBIX 4 2 6 2 Otyer no
XapaKTePUCTHK rpyHTa METOJIOM nabopaTopHOit
KOMITPECCHOHHOTO CYKaTHs pabote. KomnokBuym
IIp 7 Ornpenenenne 0cagku OCHOBAaHUS METOJOM 4 4 9 - Otyer no
MOCJIOIHOT0 CyMMHPOBaHUS MPAKTHUYECKOMY

3aHATHUIO




®opMbI TEKYyILIET0

Bun . KOHTPOJIA
Monyab . HauMeHnoBanue TeM 3aHATHI Oo0nem,
y4eOHoit N Cemectp Baaabl | UHTepakTuB, 4. | (HaMMeHOBaHHMe
(pa3nen) (y4eOHoii paboThI) q.
padoThI OLIEHOYHOI'0
cpeacTBa)
Cp [ToaroToBka oT4era 1o gadbopaTopHOI 4 6 - -
pabote. M3yueHune TOMOTHUTEIEHOTO
MaTepuaa 1o TeMe MPaKTUYECKOro 3aHsITHs
Jlex 8 Tema 5.3. Pacuer ocanku ¢yHaameHTa IO 4 2 - 2 Tecr
METO]Ty MOCJIIOHHOTO CYMMUPOBAHUS.
Tema 5.4. Pacuer ocanku QpyHIaMEeHTA IO
METO]ly SKBUBAJIEHTHOTO CJIOSI TPYHTA.
M3meHeHue ocaiok BO BDEMEHHU
Cp N3yuenune koHcnekTa jekuuil. [Touck 4 2 - -
JIOTIOTHUTEIHHOU HH(OPMAITUHU TI0 TEME
JICKITUH.
JIab 8 OmnpeneneHne MPOYHOCTHBIX XapPaKTEPUCTUK 4 2 6 2 Otyer no
IPyHTa METOJIOM OJHOIIJIOCKOCTHOTO cpe3a nabopaTopHOit
pabote. KomnokBuym
Cp [ToaroToBka oT4era 1o gadbopaTopHOI 4 2 - -
pabore.
bb AKTuBHas paboTa Ha 1a00PaATOPHBIX 4 10 -
paboTax, coliep>KaTeIbHBIE OTBETHI HA
nmabopaTOpHBIX paboTax. AKTHBHAs paboTa
Ha JICKITHOHHBIX 3aHSATHUSX, BHITOJIHEHUE
JIOTIOJTHUTEBHBIX MPAKTUYECKUX 3aJIaHUM
Cp ITogroroska k 3auery 4 1,75 - -
I1A 3aueT 4 0,25 100 - Hrorosoe
TECTUPOBAHUE
Hroro: 108 210

Cxema pacueta HTOroBoro 0ajaja
Texymuit peUTHHT (BCe 3aHATHUS U TPOMEKYTOUHBIE TeCThl) + Pe3ynbrar ntoroBoro tecra u Bce Aenutcs Ha 2 + bb (eciiu Bb npeaycmotpensr)




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

B npomecce wu3ydeHHMs IUCHMIUIMHBI HCHOJB3YIOTCS CIEAYIOIIHE 00pa3oBaTeIbHbIC
TEXHOJIOTUH:

- TEXHOJOTHU TPAJUIMOHHOTO OOy4deHHs; B (opMe JEKIUM, NMPaKTHUECKUX 3aHATUH U
CaMOCTOSITENIbHOW PabOThI CTYIEHTOB;

- UHTEPAKTUBHBIE TEXHOJIOTUU;

- TEXHOJIOTHUS OaJIIbHO-PEUTUHIOBOM CHCTEMBI OLICHKH YCIIEBAEMOCTH CTYJIEHTOB, BKJIIOUast
TECTUPOBAHUE KaK (pOPMY UTOTOBOT'O KOHTPOJISI 3HAHUHN CTYJIEHTOB;

- TEXHOJIOTUS PA3BUTHUSI KPUTUUECKOTO MBIIUIEHUS — JIEKIIUU — Oecebl, 3aHATHE-TUCITYT;

- nH(GOPMAIIMOHHBIE TEXHOJIOTUU — BU3YaJIbHAS JICKIIHSL.

6. MeToanueckne YKazaHud M0 OCBOCHUIO NTUCHUIIJIMHBI

Meroauueckue peKOMEHAALUH AJIs IPENOAABATEIIECH 110 IIPOBEICHHUIO JICKIIUN

1. [lepen HauamoM JEKIUU peKOMEHAyeTcs chOpMYyIUpOBAaTh LEIH U MPAKTUYECKYIO
3HaYMMOCTh PACCMaTPUBAEMBIX BOIIPOCOB.

2. Bce paccmaTpriBaeMble METO/IbI peLIeHHS 3a]1a4 PEKOMEHYeTCsl TOBOJUTH /IO YETKHUX,
JAKOHUYHBIX aJITOPUTMOB.

3. B KoHIle JeKIUU peKOMEHyeTCs MOJBECTH MTOI MO0 PACCMOTPEHHOMY MaTepHaly,
aKIEHTUPOBATh BHUMAaHKE HA TMOJIYYEHHBIX pPe3ylbTaTax, M0Ka3aTh UX B3aUMOCBS3b C OCTAIbHBIMU
nH(pOpMAITMOHHBIMH 0JIOKAaMHU M KX MECTO B 00111eM WH()OPMAITMOHHOM IMPOCTPAHCTBE TUCIIUTUIAHEI.

MeTtoanueckue peKOMEHAAMH IS TPENOIaBaTeNIeH 110 IPOBEACHHUIO IPAKTUYECKUX
3aHATUN

I. [TpakTHyeckue 3aHATUS PEKOMEHIYETCS HAUMHATH C (OPMYIUPOBKH TEMBI, LEIH
3aHSTHSI U KPATKOTO 0030pa METOIa PEIICHHSI.

2. OObsicHeHHE 3a/layi-TpeHaXkepa PEKOMEHAYETCS MPOBOAUTH, CTPOro CcoOroaas
AITOPUTM MCTOA, AKIICHTUPYS BHUMAHUC HA HaI/IGOHGG CJIOKHBIX MOMCHTaAax.

3. 3akpeIuieHue 3HAaHUW MO TeME 3aHATHS PEKOMEHIYETCS MPOBOAUTH HAa THUITOBBIX
3alavdax Ijik CaMOCTOATCIIbHOI'O PCIICHUSA C OLIGHKOI\/'I PE3yJIbTATOB.

Metoanueckie peKOMEeHIalluH JUIs ITperoiaBaTenieil Mo npoBeeHNIO 1a00paTOPHbIX

3aHATUI
1. Jns mpoBeneHUst TaOOPAaTOPHBIX 3aHATHI PEKOMEHAYETCS pPas3AeisTh TPYIIbl Ha
MOArpyMIibl. MakCUMMalIbHOE KOJIMYECTBO CTYAEHTOB B oArpymme — 15.
2. JlaGopaTopHble 3aHATHS PEKOMEHIYETCsl HauWHATh C (POPMYIMPOBKH TEMBbI, IEIU
3aHATHUA.
3. B konme nabopaTopHOro 3aHATHS PEKOMEHIYeTCS IOJBECTH HTOT 1O padore,

AKICHTHUPOBATh BHUMAHUC HA ITOJTYYCHHBIX PE3yJIbTaTax.

MCTOI[I/ILICCKI/IC YKa3aHus AJ1d OCBOCHHSA TEM

1. N3ydenne TeopeTHUECKON YacTH TEMbl KaXKJIOTO pa3felia cleAyeT cpa3y 3aKperisiTh
Ha BBITIOJIHEHHUH JTA0OPATOPHBIX pabOT MO JaHHOM TeMe.
2. IIpy u3ydeHum wmartepuajla HUCIOJIB30BaTh JICKIMOHHBIM MaTepual U Marepuai

O6ubmMoTeyHoro GoH/Ia 1Mo TAHHOW TeMAaTHKeE.

Meroandeckue yka3aHHs K BBIIOJIHEHUIO JJAOOPATOPHBIX padoT
I. Otuer nmpencTaBisieTcs B Ie4aTHOH GopMe.
2. ITpu coaue oTyera CTYACHT OTBEYAeT HA BOMPOCHI NMPENoaBaTes Mo TeMe padoThl B
yCTHOM (hopMe, HCIOTIB3Ys OTUET 1o JabopaTopHOiil padoTe.



3. K cnaue ordera gomyckaroTCs CTYJCHTBI, UMEIOIINE BBIMOJIHEHHYIO J1a00paTOpPHYIO
paboTy B COOTBETCTBUU C TPEOOBAHUSIMH K COJICPKAHUIO U 0()OPMIICHHIO.



7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Cemectp

Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
(WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA

3

OIIK-5 TecToBbIC 3aMaHUS

KommuiekT 3aannii K MpakTHYECKUM
3aHATUAM

OTueTsl MO J1abOPaTOPHBIM paboTaM.
KonnokBuym

7.2. TunoBble 3aJaHUS1 MM HHbIE MaTepHAJIbl, HEOOX0AMMBIE VIl TEKYLIero KOHTPOJIs

7.2.1. TecToBBI€ 3a7aHUA

(naumenosanue OYeHoUHO20 cpeocmea)

Tunosoii(bie) mpuMep(bl) 3axaHus(Hil)

Monyns 1. Ilpupona, ¢pusnueckue cBoiiCTBa TPYHTOB

1.

o
O]
o
o

2.
o
o

©

©)

(@]

>

© 0 @ ©°

KonmnuectBo knaccos, Ha koTopsie, corntacHo ['OCT 25100-2011, gensitcs Bce TpyHTHI IO
o01IemMy XapakTepy CTPYKTYPHBIX CBS3CH.

2
3
4
5

[Iporiecc yMmeHbIIeHHs] 00beMa TIIMHUCTOTO TPYHTA TP BBICHIXaHUU HA3BIBAIOT:
0oCaJKoOM

MPOCATKOU

yCaJIKoi

oceJaHHuEM

. OcHOBaHHEM 3,[[3HHI>'I Ha3bIBAKOT:

MacCUB I'PYHTA, HAXOASIIHUNICS HEIIOCPEACTBEHHO I10J1 COOPYKEHUEM

MacCUB IPYHTA, HAXOASIIHANICS HEMOCPEACTBEHHO MOI COOPYKEHHEM WIIH PSAOM C HUM,
KOTOPBIH 1eopMHUpYyETCs OT YCHIIUH, NepejaBaeMbIX €My C MTOMOIIbI0 (PyHIaMEHTOB

IJIomaaKy CTpOMUTEIbCTBA

MOJI3EMHYIO YacTh 3/1aHUS WM COOPYXKEHUS, CIYKallylo JUIsl Iepeadu YCUITUI Ha TPYHTHI U
0oJiee paBHOMEPHOT'O MX pacrpeieIeHus

3aKOHOMEPHOE PACIIOJIOKEHUE PA3IMYHBIX MO0 KPYITHOCTH U (hOpME MUHEPATIBHBIX YaCTHUI]
WJIM OTJEJIBHBIX arperaToB YacTHLl, HA KOTOPBIE IPYHTHI MOT'YT paclagaThCs, Ha3bIBACTCS:

TEKCTYpOU IpyHTa
CTPYKTYpPOU rpyHTa
dbpakumeit rpyHTa
CJIOE€M I'PYHTa




5. OCHOBHBIMH CTPYKTYpaMU I'PYHTOB SIBJISIFOTCS:
M coroobpasuast
M xsonbeBUIHAS
O  cnoucras
M sepuucras
O  nenrounas

6. I'pynT umeer cnenyromue xapakrepuctuku: Wi=0,45; Wp=0,25; W=0,35. Onpenenuts
YHUCIIO TIACTUYHOCTH.

o2

o 0,7

o 0,5

® 0,2

7. Y nenbHbIN BEC TPYHTA C YYETOM B3BEIIMBAIOLIETO ACHCTBUS BOIBI PU YIETBHOM BECE
gacTur rpyHTa ys=27 kH/M>, ynensHOM Bece Bosl Yw=10 kH/M> 1 kosddunmente
nopucroctu €=0,7 paBeH:

® 10 xkH/™
o 8,4 xH/M?
o -5,6 kH/™m*
o 14 kH/™m®

Monyib II. OcHOBHBIE 3aKOHOMEPHOCTH MEXAHUKHA TPYHTOB

MexaHn4eckre CBOMCTBAa TPYHTOB:
MPOYHOCTB, 1e(POPMUPYEMOCTH, INIOTHOCTh
IUIOTHOCTB, CKaTue, 1e(popMupeMocTh

0O 0 ™

O IPOYHOCTH U INIOTHOCTh
®© npoyHOCTH U AePOPMUPYEMOCTD

9. KomnpeccMOHHOE CKaTHE TUCIIEPCHOIO IPYHTA B OOMETPE IPOUCXOAMT 32 CUET:
®© yMmeHblIeHUS 00BeMa O TPYHTA

O C)KaTus TBEPJBIX YACTHUL TPyHTa

O CIBUTa TBEPABIX YACTHUI] IPU OOKOBOM paCIIUPEHUH IPYHTA

O CKaTus BOJBI B 00pasiie rpyHTa

10. O0BeM IpHUTOKA BOJIBI B KOTJIOBAH MOKHO TTOJICUNTATh, UCIIOJIB3YSI 3aKOH:
©® Jlapcu

o Apxumena

o boitns-Mapuotra

o Ilackansa

11. K HeBoOnpOHUIIaeMbIM IPYHTaM OTHOCSTCSI TPYHTHI ¢ KO3 PHUIIHEHTOM
bunbTpanuu K¢ (M/CyT):

o >30

o 3-30

o 0,3-3,0

©® <0,005



12. Mertoapl onipenieseHus MOAYJ s AehopMaIiiu.
M KOMIIpeCCHOHHBIE UCTILITAHUS B OJIOMETPE
O  apeomerpuuecKue UCIBITAHUS
M noneBoii METOJ C IMOMOIIBIO IITAMIIOB
M npeccrnoMeTpUUECKHE UCTIHITAHKS
M meron 30HAMPOBAHHMS
O  nuKHOMETPUYECKHIA METO

13. XapaKkTepUCTUKU TPYHTA, KOTOPBIE ONIPEACIIAIOT UCIIBITAHUSMU TPYHTA HA
CIBUT.

M yron BHyTpeHHETO TPEHUSI
IOPHCTOCTh
KO3 PHUITMEHT TOPHUCTOCTH
IJIOTHOCTh

Ooo0ooo

yAEIbHBIN BEC
M ynenbHOE crieruicHue

Monyins III. Onpenenenre HanpsKEHUH B MacCUBaX I'PyHTOB

14. Teopust MEXaHUKH IPYHTOB, KOTOpasi IPUMEHSETCS AJIs PACYETOB KOHEUHBIX
HaNpsDKEHUH TPYHTA U CTa0MIIN3UPOBAHHBIX OCAIOK.

O DKBHMBAJICHTHOT'O CJIOS

o (GUIBTPAIMOHHOW KOHCOIUIAINHI

® nuneliHOTO AeOPMUPOBAHUS TPYHTA
O TpeneNbHOro paBHOBECHUS

15. CornacHo nepBoMy NOCTYJIaTy TEOPUHU YIIPYTOCTH MEXAY HANPSKEHUSAMU U
nedopMaIusaMu:

O CYIIECTBYET 0OpaTHasi 3aBUCUMOCTh

O HET 3aBUCUMOCTH

O CYIIECTBYET KPUBOJIMHEHHAS 3aBUCHMOCTh

® cymiecTByeT MpsiMasi 3aBHCUMOCTh

16. HanpsikeHus 110 moBepXHOCTH B3aUMOJECUCTBUS KOHCTPYKIIUU C MACCUBAMHU
TPYHTA.

O TJIaBHBIE

O KacaTeJbHbIE
® KOHTaKTHBIE
O HOpPMAJIbHBIE

17. [Ipu onpeneneHnn HANPSDKEHHSI OT COOCTBEHHOTO BECa CJIOS MECYaHOTO TPYHTA,
JIeKaIero HUKe YPOBHS MOJ3EMHBIX BOJI, UCIOJIB3YETCS BEIMYMHA YAESIBHOTO Beca:

©® rpyHTa BO B3BEIICHHOM COCTOSTHUU
O TpyHTa B IpUPOAHOM COCTOAHUHN

O CYXOro IpyHTa (CKeJeTa rpyHTa)

O YacTull IpyHTa



18. C y4eToM BIIUSIHUS TPUTPY3KH OT COCETHUX (DYHIAMEHTOB B TPYHTE MO/
MOJIOIIBOM IPOEKTUPYEMOTO (PyHIaMEHTa YBEIHMUNBAETCS:

®© [OMONHUTEIBHOE AaBJICHUE

O HampshKeHHUe OT Beca rpyHTa

O CpelHee HalpsDKEHUE OT BHEITHUX HArpy30K

O MaKCHMAaJIbHOE HAINPsHKEHUE OT BHEITHUX HATPY30K

Mogyns IV. IIpo4HOCTb, YCTOMYUBOCTH IPYHTOBBIX MAaCCUBOB U JABJICHUE TPYHTOB HA OIPAXKICHUS

19. Ha3zoBute (azbl HanpsKeHHO-1e(OPMUPOBAHHOTO COCTOSIHUSA TPYHTA.

©® ¢aza ymnotHeHus, (haza cIBUroB, aza BeIopa

o (¢aza yrmotHeHus, ¢aza cTabuIN3anum

o (¢aza ynpyrux aedopmanuii, Gpaza miacTUIECKux aeGopMariuii

o (aza CTpyKTYpHOU MPOYHOCTH, (ha3a 00pa30BaHUs 30H CIIBUTOB, (ha3a OCTATOYHBIX
nedopMmaruit

20. ®da3pl HANPSKEHHO-1e(DOPMUPOBAHHOTO COCTOSTHUS IPYHTA — 3TO:

O KpHBas «Harpy3ka-ocajika», Mojiy4eHHas Mpyu KOMIPECCUOHHOM UCIBITAHUU

O KpHBas «HArpy3ka-ocajika, 1arpias HHHOPMAIIUIO0 O COOTHOIICHUU YIIPYTUX U OCTATOYHBIX
nedhopmarusax

O KpHBas 3aBUCHMOCTH OCAJIKH IITaMIIa, XapaKTepU3yIoIIascsi ObICTPHIM HapacTaHUEM OCAKU
C YBEJIIMYEHUEM HAIPYy3KU

21. Teopust MEXaHUKHU TPYHTOB, KOTOpasi MPUMEHSIETCS 111 paCU€TOB HECYILEeH
CIOCOOHOCTH, MPOYHOCTH, YCTOMYUBOCTH U JIaBJICHUS TPYHTA Ha OTPaKICHUSI.

O DKBUBAJICHTHOTO CIIOS
O (GUIBTPAMOHHON KOHCOJIHIAINN

O JIMHEHHOTro Ae(OPMUPOBAHHUS IPYHTA
®© npenenbHOrO PaBHOBECHS

22. HauanpHas kpuTHyeckast Harpy3ka — 3TO JaBJI€HHE COOTBETCTBYIOIIEE:
o (haze BeIMUpPAHUS

o Havaiy ¢a3bl YIUIOTHEHUS

© xoHIy (a3bl YIUIOTHEHHS

o ¢a3e cIBUTOB

[IpenenpHas KpUuTHUECKask Harpy3ka Ha IPYHT COOTBETCTBYET:
KOHITY (ha3bl CABUTOB
KOHITY (pa3bl ynpyrux nedopmanuii
KOHITY (pa3bl yIUIOTHEHHUS

00068

Hauaiy (as3bl CIIBUTOB

24, Y CTOMYNBOCTL OTKOCA 03HAYACT:

O COCTOSIHME TPYHTOBOT'O MacCHBa, P KOTOPOM B KaK/10M TOUKE OTKOCA IPYHT HAXOJUTCH B
MpEAeIbHO HAIIPSYKEHHOM COCTOSTHUU

O COCTOSIHHME, KOTOPOE UMEET MECTO B MACCHUBE TPYHTA, KOT/a CTCHBI HET, a TOBEPXHOCTh
TPYHTOBOT'O MacCHBa rOpU30HTAIbHA

®© cocrostHEe paBHOBECHS MacC IPYHTa, CIararoIiero 0Tkoc, 0e3 mpu3HakoB aehopMarini,
CMEIISHUM U T.II.



O Korzga B MaCCHUBC rpyHTa cnaraloumﬁ OTKOC HC€ BO3HHMKACT HU aKTUBHOI'O, HU ITIACCUBHOI'O
NaBJICHUU

25. st onpenenenus naBieHus Ha MOAMOPHBIE CTEHBI UCIIOIb3YETCSl TEOPHS:
O INIaCTUYHOCTHU

©® npenenbHOrO paBHOBECHS TPYHTA

O IJMHEHHOro NehOpMUPOBAHUS TPYHTA

O (QUIbTPAIIMOHHOIN KOHCOIU AN

26. [TaccuBHOE NaBiieHUE TPYHTA.

O JaBJI€HHE I'PYHTa HA IOAIIOPHYIO CTEHKY

®© naBjeHUE MOJAMOPHON CTEHKH HAa TPYHT

O AaKTUBHOE JJaBJI€HHE, HO B 00paTHOM HaIpaBJICHUU

o OOKOBOE JaBJ€HHE IPYyHTA B MPEAECITLHOM COCTOSHUN

Monyns V. Jlebopmariyy TpyHTOB U pacdeT 0caJoK (yHIaMEHTOB

O
O

27. Jedopmaruu rpyHTa, BhI3bIBAEMbIE IOHUKEHUEM YPOBHS TPYHTOBBIX BO/I,
Ha3bIBAIOTCHL. . .

O mpoBaJaMu
O mpocaigKaMu
O ocajgKaMu

® ocegaHusIMU

28. Hedopmarum, KOTOpbIE MOTYT Pa3BUBAThCA B TPYHTAX MPU YBETHMUCHUH UX
00beMa 13-3a MOBBIIICHUS BIaKHOCTH.

O IINIAaCTHUYCCKHUC
O YIJIOTHCHUA
© nabyxaHus

O TIPOCAIKH

29. VYBenuuenrne 06beMa BOJIOHACKIIIEHHOTO TPYHTA MIPH €r0 TPOMEP3aHUHT
MPUBOJUT K MOSBICHUIO AePOopMaIHii. ..

O HaOyxaHUs
O TPOCAJIKH
O YIUIOTHEHUS
© nyueHus

30. Pe3koe 3amaunBaHue JIECCOBBIX TPYHTOB BBI3BIBACT JiehopmaIiuu. . .
O HaOyxaHUs

® mpocaaku

O TUJIACTHYECKHUE

O YIUIOTHEHUS

31. OnpeneneHre 0Caikyi TPyHTA MPU CIUIOIIHOM paBHOMEPHO paCHpeIeICHHOM
Harpyske He TpeOyeT UCIOIb30BaHus TAKUX XapaKTePUCTUK TPYHTA, KaK...

KO3 PHUITUEHT CHKUMAEMOCTH Mo
KOA((UIIMEHT OTHOCUTEIHHOU CKUMAEMOCTH My
M BrakHOCTH



O

M rpanynomerpudeckuii cocras
Mo yJb 001X nedopmaruii Eo

32. MeTtoa, KOTOPBIM MOXKHO OIPEAETUTh 0CaIKy OCHOBaHM (pyHIaMEHTa C y4ETOM
BIIMSIHUS COCEAHUX (PYHIaMEHTOB.

O METOAOM MOCIEA0BATEIHHOTO MPUOTMKCHUS
O METOJOM CEKYIIHUX OTPE3KOB

®© METOJIOM YTJIOBBIX TOYEK

O METOJOM YTJIOBBIX JTUHUI

33. Harpyska ot cton6uaroro ¢pyHaaMeHTa Ha TpYHT OCHOBaHUS IJIOTHOCThIO p=2,0
t/M° cocrasisier 320 kH. Thnomams dbynnamenta A=2 M2, Ocaika OCHOBAHHSI Oyner
TEOPETUYECKH OTCYTCTBOBAThH MPU MUHUMAIBHOM 3ariyOJIeHUH MOOMIBh (DyHIaMeHTa
paBHOM:

o 6
®8
o 10
o 12

34. [[Inpuna mogomBel IepBoro ¢pyHaaMerTa bi=1M, mupuHa MOJOMBHI BTOPOTO
dbynmamenTa b=2M. Ha kaxxnprit u3 GyHIaMEHTOB ACHCTBYET COCPEAOTOUCHHAS HArpy3Ka,
N1=500xH u N2=1000xH, coorBercTBeHHO. [IpHt paBHBIX IPYHTOBBIX YCIOBHIX OOJIBIIYIO
0CaJIKy J1aCT OCHOBaHUE:

o mepBoro ¢pyHaamMeHTa

® Broporo ¢pyHaamMeHTa

o 00a moJy4yaT OJUHAKOBYIO OCAJIKY

O mepBoro ¢pyHAaMeHTa B JiBa pa3a 0oJIbIlIe, 4eM BTOPOTO

7.2.2. Ot4ersl N0 1a0opaTopHbIM padoram. KornokBuym

(HauMeHOBaHUE OYEHOYHO20 CPedCmea)

Tunosoii(bie) mpuMep(bl) 3axaHus (i)

JlaGoparopuas padora Ne 1 «OnpenesieHue rpaHyJI0OMeTPUYECKOr0 COCTABA MECYAHOT O

TPYHT2»

CtpykTypa paboThI:

1

2.
3.
4.

e u 3agayu.

Heo6xoaumoe obopyoBaHue U MaTepUabI.

X0/ BBITTOJTHEHNS PAOOTHL.

O0paboTka pe3ynbTaToB. Pe3ynbTaThl aHANIN3a PETUCTPUPYIOT B KYypHAJIE.

Bompocsr o nadopatopHoii pabore:

1. Yto moka3bIBaeT rpaHyJIOMETPUUECKUNA COCTaB?

2. Kaxum o6pazom npoBoasST oTOOp cpeanHeit mpoOkl TpyHTA JUIsl CHTOBOTO aHanu3a?
3. C xako# UEebI0 ONPENeIAIOT IPaHyJIOMETPUUECKUN COCTaB TpyHTA?

4. Kax BBIMOTHSAIOT pa3zefeHne rpyHTa Ha ppakuun’?

JlabopaTopnasi padora Ne 2 «OnpeaesieHne BecOBOM BJIa)KHOCTH IpyHTa. Onpenenenne

XapaKTePHbIX BJIAKHOCTEH IPYHTA»



CtpykTypa paboThI:

1. Ilenu u 3agaumn.

2. Heobxogmmoe 000pymoBaHUE U MaTePUATIBI.

3. Xon BBIIOIHEHUS PAOOTHI.

4. OOpaboTka pe3yabTaToB. Pe3yapTaThl aHaIN3a PETUCTPUPYIOT B KypHAJIC.

Bormpocsl o maboparopHoii padore:

1. Yto Takoe BIaXHOCTb IpyHTa?

2. Jlns 4ero CIlyKUT 3KCUKATOP?

3. Kak BiauseT yBeianueHue BIa)KHOCTH Ha €r0 CTPOUTEIIbHBIE CBOICTBA?

4. C kakoy LeJbI0 ONpeAessieTcs MPUPOaHas BIaKHOCTh TpyHTa?

5. Yo Takoe MmIacTUYHOCTb IPyHTa?

6. UYro siBNsieTCS MPUYMHON Pa3IMYHBIX BEJIMYMH YMCIA JIACTUYHOCTHU B TNIMHUCTBIX
rpyHTax?

7. UYto Takoe rpaHuUlbl TEKYYECTH U pACKaThIBAHUSA?

8. Uem xapaKkTepu3yeTcsl COCTOSIHUE U BUJ| [JIMHUCTBIX TPYHTOB?

JlaGoparopuasi padora Ne 3 «OnpenesieHue IJIOTHOCTH IpyHTa. Onpenesenue
IUIOTHOCTH YACTHUIl TPYHTA MUKHOMETPUYECKUM METOI0M))

CtpykTypa paboThI:

1. enu n 3agaum.

2. HeoOxoanmoe 06opynoBaHHE U MaTEPUAIIbIL.

3. XoJ BBITIOJTHEHUS PaOOTHI.

4. OO6paboTka pe3ynbTaToB. Pe3ynbTaThl aHaIM3a PETUCTPUPYIOT B )KypHAJIE.

Bompocsr o nadoparopHoii pabore:

UTo Ha3bIBAIOT INIOTHOCTHIO TpyHTA?

HasoBute MeTonb! onpenesnenys IIOTHOCTH TPYHTA.

Ot kakux (aKTOpPOB 3aBUCUT IJIOTHOCTh IPyHTA?

Kaxkas B3anMocBs3b MCKAY MJIIOTHOCTHIO U YICIbHBIM BECOM rpyHTa?
C Kako# 1EebpI0 ONpeeaeTcs IIIOTHOCTh IPYHTA?

UYro Gomple TUIOTHOCTH TPYHTA MJIH MJIOTHOCTh YaCTHUL TpyHTa?

UTo Ha3bIBACTCS MJIOTHOCTHIO YACTHUI] TPYHTA?

B xakux npeaciax UBMCHATCA IJIOTHOCTb YaCTHI] rpyHTa?

OT KakuX BEJIMYUH 3aBUCUT INIOTHOCTh YaCTHI] TpyHTa?

XA B W=

JlaGoparopnas padora Ne 4 «OnpenesieHne MAKCMMAJIbHOM MJIOTHOCTH M ONITUMAJILHOM
BJIA’KHOCTH TPYHTa)

CrpykTypa paboThI:

1. Lenu u 3agaum.

2. HeoOxoaumoe 06opynoBaHHE U MaTEPUAIIbI.

3. XoJ BBITIOJTHEHUS PaOOTHI.

4. OO6paboTka pe3ynbTaToB. Pe3ynbTaThl aHaIN3a PETUCTPUPYIOT B )KypHAJIE.

Bompocsr o nadopatopHoii pabore:
1. Yto Takoe MakCMMaJibHas MJIOTHOCTh FPYHTA?
2. Kak nmpoucxoauT npouecce yijioTHEHHs IpyHTa?



JlabopaTopnasi padora Ne 5 «Onpenesienne ko3gpunnenta GuibTpanumn»

CtpykTypa paboThI:

5. llenu u 3amayn.

6. Heobxoaumoe o0opyaoBaHue U MaTEpUAIbIL.

7. Xo. BBITIOJIHEHUS PaOOTHI.

8. O0pabotka pe3ynbTaToB. Pe3ynbTaTsl aHanM3a peruCTPUPYIOT B KypHAJIE.

Bompocsr o nadopatopHoii padore:

1. UYto Ha3bIBaeTCs BOJOMPOHUIIAEMOCTHIO TPYHTOB? OT 4ero 3aBUCHUT
BOJOIIPOHUIIAEMOCTh I'pyHTa?

2. Yro HazpiBaeTcs K03PHUIMEHTOM (PUIBTpAIIUU TPYHTA, U KaKue PaKTOphI

BJIMSIIOT HA €0 BEIMYUHY?

Uto Takoe rugpaBInyECKUi rpaueHT Haropa?

4. HazoBuTe OpUEHTHPOBOYHBIEC BEIUYHHBI KOI((HUIIMEHTOB (PUIbTPALIMN 15
Pa3IMYHBIX BUJOB IPYHTOB U OOBACHUTE OCHOBHBIE IPUUUHBI UX Pa3TUUMs?

[98)

JlaboparopHasi padora Ne 6 «OmnpenesieHue yrijia eCTeCTBEHHOr0 OTKOCAa IMECYAHOIO
TPYHTa»

CrpykTypa paboThI:
e u 3agayu.
Heo6xoaumoe obopyoBaHne U MaTepUabI.
X0 BBITIOJTHEHNS PAOOTHL.
O0paboTka pe3ynbTaToB. Pe3ynbTaThl aHANIN3a PETUCTPUPYIOT B KYypHAJIE.

bl e

Bompocsr o nadopatopHoii pabore:
1. UYto xapakTepusyeT yrojl €CTECTBEHHOTO OTKOCA U OT YEro OH 3aBUCHUT?
2. Meroapl onpeaeneHus yria eCTECTBEHHOIO 0TKOca rpyHTa?
3. C xaxko# UeNbI0 ONpeaesieTCsl yToJl €CTECTBEHHOI0 OTKOCA TpyHTA?

JlabGoparopHas padora Ne 7 «Onpenesienne 1eopManMOHHbIX XapAKTEPUCTHK IPYHTA
METOI0M KOMIIPECCHOHHOIO C:KATHUSDY

CrpykTypa paboThI:
e u 3agayu.
Heo6xoaumoe obopynoBaHne U MaTepUabl.
XoJ BITOJTHEHUS paboThl. B mporecce ncnsiTanns BeaeTcs sKypHadl.
O0paboTka pe3ynbTaToB. Pe3ynbTaThl aHANIN3a PETUCTPUPYIOT B KYypHAJIE.

bl e

Bompocsr o nadopatopHoii padore:

Kakas cyiecTByeT B3auMocCBs3b MKy Mo U E?

Uto BeIpakaeT ypaBHEHNUE KOMIIPECCUOHHON KPUBOW?

UYro nokaszeiBaeT mo 1 E?

Kak 1o KoMnpeccCHOHHBIM HCTIBITAHUSAM ONPEICTUTh HYJIEBOU MOYIb 0OIIEH

nedopmaru rpyHTa’?

b S

JlaGoparopuass padora Ne 8 «OmpenesieHue NMPOYHOCTHBIX XAPAKTEPUCTHK TPYHTA
MeTOA0M OJHOIIOCKOCTHOI'O Cpe3a»

CrpykTypa paboThI:
1. Lenu n 3agaum.



2. HeoOxoaumoe 06opyoBaHHE U MaTEPUAIIbIL.
3. Xon BeITIOTHEHUS pabOTHI. B mporiecce ucnbITanust BEAETCs KypHal.
4. OO6paboTka pe3ynbTaToB. Pe3ynbTaThl aHaIN3a PETUCTPUPYIOT B )KypHAJIE.

Bomnpocsr o naboparopHoii padore:
1. Kakas 3aBUCUMOCTbh MEX]ly KacaTeJIbHbIMU U HOPMAJIbHBIMU HAMPSHKEHUSAMH [
MeCYaHbIX U TNIMHUCTBIX TPYHTOB?
2. Kak no pe3ynbTaTaM OnbITOB onpeaeauTs ¢ u C?
Kak omnpenensercs kacateapbHOE HallpsHDKEHUE B TpyHTE?
4. OT 4ero 3aBUCST CUJIbI CIEIJICHUS] MEXY YaCTUI[AMU?

(98]

KpaTlcoe OMUCAHUEC H PEIVIAMEHT BbINMOJHCHUSA

1. OTtuer npeacTaBiIseTcs B IEYaTHOM BUJE.

2. IIpu cmaye oTdera CTYAEHT OTBEYaeT HA BOIPOCH IPENOAABATEN IO TEMe
nabopaTopHOH pabOTHI B YCTHOH opme.

3. K cnaue ordera gomyckaroTcs CTYJCHTBI, UMEIOIINE BBIMOJIHEHHYIO J1a00paTOpPHYIO

paboTy B COOTBETCTBUHU C TPEOOBAHUAMH K COACPIKAHUIO U O(OPMIICHHIO.

Kputepun onenkn:

1 6ay1 - mpUCYTCTBOBAJ IIPH MPOBEICHUHN Ja00paTOPHOI PabOTHI.

2 6anua - MoAroTOBUII OTUET 110 JabopaTopHOi padoTe, ecTh rpyOble OIIMOKH WIIM HE OTBETHII
Ha BOIIPOCHI 0 JJabopaTOpHOU padoTe.

3 f6ajaja - MOATOTOBHII OTYET IO JTabOpaTOpHON paboTe, ecTh He3HAYUTEIbHBIC OIIMOKU B
OTYeTe WJIM OTBETHI HA BOIPOCHI MO JJAOOpaTOpHON paboTe JaBai TOJIbKO MPH 3aJaHUK HaBOJSLINX
BOIIPOCOB.

4 6anja - MOATOTOBHII OTYET IO JTAOOpAaTOPHOU paboTe, MPHU 3alUTe JIA0OPATOPHOM PaObOTHI
0ko0J10 50% OTBETOB /1aBajl CaMOCTOSITEIBHO, OCTAJIBHBIE - IPU 33JaHUU HABOASIIUX BOIIPOCOB.

5 6a/1J10B - MOATOTOBUII OTUET 10 JJA0OPATOPHOM paboTe, OIMTMOOK B OTYETE HE BBISIBICHO, TIPH
3anTe J1abopaTopHOU paboThl OOJIbINAs YAaCTh OTBETOB JaBajlaCh CaMOCTOSATENIBHO 0€3 MOMOIIU
npernoaaBaress.

6 627110B - TOATOTOBHJII OTYET 110 TaOOPaTOPHOH paboTe, OMOOK B OTYETE HE BBISIBICHO, IPU
3amuTe Ja0opaTOpHON PabOTHI OTBETHI JaBajach CaMOCTOATEIHHO O3 MOMOIIM MperoaaBaTes,
OTYEeT MPEJCTABJICH HE MO3JHee ABYX HEAEIb IMOCIIe MPOoBeIeHHs 1a00paTOpHOIl paboTHI.

7.2.3. KoMIUIEKT 3aJaHUii K NPAKTHYECKUM 3aHATHAM

(HauMeHOBaHUe OYEHOYHO20 CPedCmEea)

Tunosoii(bie) mpuMep(bl) 3axaHus(Hil)
1. KommuiekT 3ajaHuii 1Jis1 NPaKTHYeCKOro 3ansaTus Nel.
Tema: «Onpenesienne nokasaresieil Gu3n4ecKuX CBOMCTB TPYHTOB)

[Io pesynpraTam 1abOpaTOpPHBIX HCHBITAHUNH HEOOXOAMMO IJIsi 00paslioB necuaHoz2o
epyHma:

.  TOCTPOUTH KPUBYIO T'PaHYJIOMETPUUECKOIO COCTABA;

2.  ONpEeneNuTbh pa3HOBUIHOCTB IPYHTA IO TPAHYJIOMETPUUYECKOMY COCTABY U IO CTEIIEHU
€ro HEOJHOPOIHOCTH;

3. BBIYMCIHTH IJIOTHOCTh CYXOT'0 IPYHTA Py, KOAPPHUIHUEHT TOPUCTOCTH e, K03 uumeHt
BOJIOHACKIIIIEHHA S;;
4. 10 NOJYYEHHBIM JaHHBIM JIaTh OLEHKY IJIOTHOCTH CJIOKEHHS U CTETIeHU BIaXKHOCTH,

OTIpeAeNIUTh PaCYETHOE COMPOTUBIIEHHE Ry,



J st enunucmozo epynma cnenyer:

1. BBIYMCIIUTh YHUCIIO TJIACTUYHOCTH [p M IOKA3aTEIb TEKY4YEeCTH I1;

2. OHpGI[eJII/ITB paBHOBI/I,Z[HOCTB FPYHTa 10 ‘II/ICJIy IIJIaCTU4YHOCTH, paSHOBI/II[HOCTI: 110
KOHCHUCTEHIIMH U pacuETHOE conpoTuBiieHne Ro.

Wcxomnple JaHHBIC IPEICTaBICHBI B TAOIHUIIE:

[TnoTHOCTS, T/cM® Bnaxuocts, % Conepxanue yactul, %, npu ux
pazmepe, MM
YaCTHI] rpyHTa Ha TPaHUIIC
T'pyHTAa PS o
pyHTa ps | p E
-

: = |E |z

< < < S

= = = 5 | o e - =

=3 ) & L 4 pty R S ©

2 = |2 |Z |8|F |5 |& |8

= = g |2 |&8lg |[& |8 |¢
2,71 1,84 21,2

1 (2,66) (2,01) (19,5) | 30,1 | 42,4 | 25| 19,5 25,0 20,0 | 33,0
2,73 1,88 20,4

2 (2,65) (1,73) (6,60) 19,9 | 31,2 | 0 |22,0 16,0 45,0 | 17,0
2,71 1,93 19.4

3 (2,66) (1,74) (12,5) | 23,3 | 384 | 0 | 15,1 40,2 33,9 | 10,8
2,71 1,88 22,5

4 (2,68) (1,89) (8,70) 18,4 | 31,8 | 1,0 | 31,0 25,0 10,0 | 33,0
2,74 1,87 20,1

5 (2,67) (1,80) (15,2) | 25,6 | 47,2 | 1,2 | 21,5 22,7 19,3 | 35,3
2,71 1,90 19,2

6 (2,67) (1,91) (13,9) 18,6 | 28,6 | 1,2 | 17,0 20,0 40,0 | 21,8
2,70 1,90 17,5

7 (2,65) (1,84) (10,8) | 25,5 | 38,3 [ 04 | 134 32,2 314 | 22,6
2,71 1,95 18,1

8 (2,66) (1,73) (8,80) 14,8 | 22,6 | 45| 47,5 16,8 10,2 | 21,0
2,70 1,96 18,0

9 (2,66) (1,85) (13,1) | 25,5 | 35,6 | 2,1 | 24,5 29,4 15,4 | 28,6
2,74 1,96 19,7

10 (2,65) (1,88) (14,2) | 224 | 40,8 | 3,8 | 29,8 29,4 18,5 18,5
2,72 1,83 22.4

11 (2,66) (1,98) (19,6) | 31,2 | 444 | 1,5 | 20,5 25,0 19,0 | 34,0
2,74 1,87 20,7

12 (2,65) (1,72) (6,30) | 21,8 | 29,6 | 10 | 10,0 16,0 35,0 | 29,0
2,73 1,9 19,7

13 (2,65) (1,75) (14,1) | 25,6 | 334 | 1,0 | 18,1 31,2 23,9 | 25,8
2,71 1,82 21,5

14 (2,65) (1,87) (9,9) 16,1 30,5 | 7,0 | 23,0 18,0 14,0 | 38,0
2,74 1,89 22,3

15 (2,61) (1,81) (14,7) | 23,8 | 42,2 | 3,1 | 334 25,5 10,0 | 28,0
2,73 1,85 20,8

16 (2,64) (1,93) (10,8) | 20,6 | 32,7 | 4,2 | 14,8 34,0 21,0 | 26,0
2,71 1,94 14,3

17 (2,61) (1,87) (12,3) | 27,3 | 38,6 | 1,8 | 23,7 28,5 25,5 | 20,5



2,74 1,95 19,1

18 | (2,65 | (1,82) | 102) | 254 | 414 | 25(31,5 | 325 8,0 | 255
2,75 1,94 16,7

19 | @6 | a9 | 172 | 265 | 31,6 |1,7|348 | 190 | 255 | 19,0
2,71 1,87(1,7 | 17,5

20 | (2,59) 8) (18,4) | 20,6 | 40,9 | 59191 | 32,5 | 21,5 | 21
2,72 1,85 17,8

20 | 267) | (1,83) | (192) | 13,9 | 314 | 0 P13 296 | 153 | 33,8
2,72 191 | 21,3

22 | (263) | (1,86) | (9.4) | 19,6 | 21,6 | 2,0 [17.3 38,1 | 162 | 264
2,61 1,90 | 21,7

23 | (2,66) | (1,34) | (151) | 29,6 | 33,4 | 9,8 43,4 242 | 114 | 112
2,67 1,95 | 225

24 | (2,65 | (143) | (10,9 | 26,1 | 37,5 | 7.5 7.5 19.8 | 182 | 27,0
2,68 1,96 | 233

25 | (2,66) | (1,55) | (16,7) | 33,8 | 462 | 1,1 p45 194 | 254 | 19,6
2,69 1,94 | 228

26 | 2,65 | (1,78) | (12,8) | 18,6 | 32,7 | 48 19,8 294 | 285 | 17,5
2,71 1,93 173

27 | 2,65 | (1,68) | (143) | 22,3 | 28,6 | 55305 | 250 | 90 | 300

Kpurtepun onenkn:

1-2 6aj1a - paboTa BBIMOJHEHA HE TTOJIHOCTHIO, HE BCE PACUETHI BHITTOJTHEHBI BEPHO.
3-4 6a/J10B - paboTa BBHITIOTHEHA MOJTHOCTHIO, HE BCE PACUYETHI BBHITIOJIHEHBI BEPHO.
5-6 6a/10B - paboTa BHITIOJIHEHA MTOJTHOCTHIO, BCE PACUETHI BHITIOJHEHBI BEPHO.

2. KommiekT 3agaHuii 1Jisl MPAKTHYECKOro 3aHsaTus No2.,
Tema: «OnpeaesieHue nmokasaresieil MeXaHM4eCKMX CBOWCTB I'PYHTOB»

3ao0aua 2.1. Tlo paHHBIM J1aOOPATOPHBIX MCHBITAHUN HEOOXOIUMO TIOCTPOUTH
KOMIIPECCHOHHYI0 KpuByl0o Buaa € = f(P). Berumciauts KodP(HUIMEHT OTHOCHUTENBHOI
C)KMMAaeMOCTH My, U MOAYIb AedopManuu E IS 3alaHHOTO PacueTHOro0 MHTEepBaja JaBICHU.
Omnpenenuts pa3HOBUIHOCTh IPYHTOB 10 Aedopmupyemoctu. HauanbHas BeicoTa 00pasma rpyHTa
h=20 mMm.

Pa3HOBUAHOCTB TPYHTA — CYTIIMHOK € Ko3(durenToM nopucroctu e=0,6 1.e.

Vicxonuble JaHHbIe NPECTaBIEHBI B TaOIULIE:

Ne | Ilomnas ocazka rpyHra Si , Mirrep B N | Tlonmas ocaJKa rpyHTa S; , I/IHTepBaiI
Bap. | MM npu Harpyske P;, MIla ARRCHHES Bap. | MM npu Harpy3ske P;, MIla JlaBIICHMH,
' i MIla ! b MIla

0,05101{02({03(0S5) Pi | P> 0,051 01 ({02 ({03]05]| Pi | P

0,15(0,35{0,650,811,03( 0,1 |03 | 15 |0,07|0,16| 0,3 {0,41]0,73] 0,1 | 0,2
0,2 10,291047]0,61(1,03| 0,1 [0,2] 16 |0,12]0,25(0,44]0,6210,96| 0,1 [ 0,3
0,25(0,4(0,7109(1,19( 0,050,117 |02]0,41]|0,64(0,81{1,05] 0,3 | 0,5
0,17(0,28(0,47] 0,6 10,75( 0,05 10,2 [ 18 |0,07]0,15]0,29(0,45{0,66] 0,1 | 0,3
0,12(0,17{0,3210,4310,69( 0,05 | 0,3 [ 19 |0,16]0,34|0,59(0,76] 0,9 | 0,1 | 0,2
0,16(0,29( 0,51 0,7 10,95( 0,2 | 0,3 [ 20 |0,15] 0,3 |10,36( 0,5 {0,73] 0,2 | 0,3
0,221 0,5 (0,85]1,081,33( 0,2 | 0,5 21 |0,14]0,31]0,44(0,56{0,92] 0,2 | 0,5
0,110,2510,4310,57(0,95| 0,3 [ 0,5 22 |0,13/0,34(0,47| 0,7 10,94 0,3 [ 0,5

RNIQU || N || WIN| -




9 (0,2610,4610,71{0,93(1,13| 0,05 { 0,2 | 23 |0,18|0,35(0,68(0,891,21| 0,2 [ 0,3
10 |0,12(0,27(0,4210,55]0,81| 0,1 | 0,5 | 24 (0,15]0,24]0,48]0,68( 1,0 |0,05]| 0,1
11 |0,08(0,16(0,41]0,620,97| 0,05 | 0,2 | 25 (0,19]0,32]0,65]0,97(1,26(0,05| 0,2
12 | 0,1 {0,23(0,38]0,4710,78| 0,05 | 0,3 | 26 (0,21|0,35]| 0,7 |1,01(1,36( 0,1 | 0,2
13 |0,09(0,17(0,3810,6810,99| 0,05 | 0,2 | 27 (0,23|0,44]0,82|1,14( 1,6 | 0,1 | 0,2
14 |0,11| 0,3 [0,44] 0,7 |1 0,9 [ 0,05 | 0,3

3aoaua 2.2. 1lo nony4eHHBIM 3KCIEPHUMEHTAIbHBIM JAHHBIM OIPEAEIUTh HOPMATHUBHOE
3HAUCHHE yIila BHYTPEHHETO TpeHHs ¢" u cueruieHue ¢ rpyHra. IlocTpouts rpaduk caBura Buaa

T = f(0).

I/ICXOI[HBIG AAaHHBIC IPCACTABJICHLI B Ta6nnue:

Bap

rpyHra i, MIla

IIpenensHOE conmpoTHBIIEHHE 0Opa3Ia
rpyHTa casury ti, Mlla, npu HopmanbHOM
JaBJICHUH, IEpeaBaeMoOM Ha oOpaser]

No
Bap

IIpenensHOE conmpoTHBIEHNE 00pa3La
rpyHTa casury ti, Mlla, npu HopmaibHOM
JIaBJICHUH, IEpeaBaeMoM Ha oOpa3er]
rpyHrTa ci, MIla

0,1

0,2

0,3

0,4

0,5

0,6

0,1

0,2

0,3

0,4

0,5

0,6

0,091

0,155

0,218

0,285

0,352

0,419

15

0,084

0,13

0,15

0,196

0,224

0,259

0,075

0,137

0,197

0,262

0,326

0,387

16

0,069

0,137

0,209

0,279

0,349

0,424

0,065

0,099

0,142

0,179

0,209

0,259

17

0,055

0,096

0,124

0,14

0,177

0,2

0,08

0,158

0,232

0,308

0,382

0,458

18

0,066

0,134

0,216

0,284

0,333

0,421

0,079

0,118

0,135

0,173

0,215

0,231

19

0,053

0,066

0,122

0,156

0,2

0,244

0,069

0,136

0,21

0,276

0,351

0,422

20

0,11

0,165

0,18

0,24

0,276

0,293

0,041

0,074

0,101

0,129

0,154

0,187

21

0,078

0,143

0,198

0,284

0,302

0,353

0,081

0,154

0,232

0,299

0,354

0,447

22

0,077

0,143

0,184

0,254

0,308

0,338

C|RNIQ| NN |W|N| -

0,045

0,079

0,124

0,169

0,211

0,257

23

0,067

0,126

0,193

0,251

0,313

0,359

[
[—)

0,12

0,16

0,196

0,235

0,27

0,308

24

0,07

0,136

0,211

0,268

0,348

0,439

[
[

0,061

0,125

0,18

0,246

0,311

0,379

25

0,045

0,098

0,145

0,223

0,278

0,321

[
[\®]

0,075

0,136

0,195

0,261

0,326

0,396

26

0,083

0,153

0,211

0,298

0,353

0,443

[
w

0,073

0,119

0,163

0,18

0,21

0,269

27

0,055

0,097

0,128

0,183

0,235

0,281

[
=

0,082

0,147

0,225

0,317

0,388

0,447

3aodaua 2.3 11o naHHBIM KOMIIPECCHOHHBIX WCIBITAHUN HEOOXOAMMO OMPENCTUTh MOIYIh
nedopMaruu TpyHTa Mpy 3aJaHHOM JAaBJICHUU U 0ceBOH nedopmanuu. OnpeaenuTs pa3sHOBUIHOCTh

TPYHTOB 110 1e(hOpPMHUPYEMOCTH.
VicxonHbie qaHHbBIE TPECTABICHBI B TAONIHUIIE:

Ne | laBnenue OceBas Koad. Ne | JlaBnienue p, OceBas Koad.
Bap| p,klla | nedopmanus g, | Ilyaccona v [Bap klla nedopmanus g, | Ilyaccona v

1 300 0,005 0,4 15 500 0,0485 0,35

2 500 0,05 0,4 16 300 0,03 0,42

3 200 0,03 0,3 17 200 0,005 0,4

4 100 0,0085 0,45 18 100 0,008 0,2

5 200 0,002 0,3 19 500 0,004 0,3

6 300 0,05 0,45 20 200 0,006 0,42

7 500 0,048 0,28 21 200 0,058 0,35

8 200 0,006 0,3 22 100 0,002 0,4




9 300 0,055 0,3 23 100 0,024 0,3
10 300 0,004 0,1 24 300 0,069 0,31
11 200 0,0245 0,42 25 300 0,008 0,3
12 200 0,04 0,35 26 100 0,0065 0,42
13 100 0,0075 0,3 27 100 0,0145 0,41
14 500 0,06 0,28

3aoaua 2.4 TloBepXHOCTh TPYHTOBOTO MOTOKa MMeeT yroi ykioHa a. Koaddummenr
¢unpTpanuu rpyHTa Kyp. HeoOxoanmo onpenennuTs OPHEHTHPOBOYHOE BPEMS 3alOTHEHUS BOJON
TpaHIIEH 33aJaHHOM LIMPUHBI, KOTOpas MepeceKkaeT IPYHTOBBINM MOTOK M 3ariy0JjeHa HIKE YPOBHS
TPYHTOBBIX BOJI.
I/ICXOI[HBIQ AAaHHBIC IPCACTABJICHLI B TaGHI/ILIeI

No VYron Koapdpuuuent | Ilupuna No VYron Koapduument | Ilupuna
Bap HaKJIOHA o,| ¢unpTpamum, |TpaHmen L, Bap HaKJIOHA 0, | (uiabTpanuu, |TpaHmen L,
rpaj Kd, m/cyr M rpaj K¢, m/cyT M
1 26 100 0,5 15 15 80 2
2 30 105 1 16 20 90 2,1
3 40 2 1,5 17 22 150 2
4 25 50 1,2 18 31 100 2,5
5 27 150 1,3 19 35 105 3
6 28 100 0,5 20 36 25 0,5
7 29 95 0,8 21 37 40 0,8
8 31 90 1,2 22 38 0,5 1
9 32 55 3 23 39 45 1,1
10 33 50 2,5 24 41 150 1,2
11 24 30 1,5 25 50 100 1,3
12 25 150 0,5 26 52 110 1,5
13 23 100 0,9 27 28 120 0,5
14 21 105 1,1

Kpurepum ouenku:

1-2 6anna - paboTa BBINOIHEHA HE TIOJTHOCTHIO, HE BCE PACUYETHI BBITIOIHEHBI BEPHO.
3-4 6a10B - paboTa BBHIMOJTHEHA TTOJIHOCTHIO, HE BCE PACUYETHI BBHITTOJIHEHBI BEPHO.
5-6 6anJ10B - paboTa BHINIOJIHEHA OJIHOCTHIO, BCE pAacUeThl BHIITOIHEHBI BEPHO.

3. KoMmIuleKT 3agaHuil JIsl NPAKTHYeCKOro 3aHATHs Ne3.

Tema: «OnpenesieHne HANPSZKEHWH B MacCHBE TPYHTA OT COBMECTHOTO 1eHCTBHSA
COCPeI0TOYEHHBIX CHJI»

K ropusoHTanbHON IOBEPXHOCTHM MaccHBa TPYHTa IPUIOKEHBI TP BEPTUKAIbHbBIE
cocpenoToueHHbIe cHilbl — N, N2, N3, pacCTOSTHUE MEXIY OCSAMH JACHCTBHS CUII — F'1 U 2.

Heo6xoauMo ompenennTh BEIUYHHBI BEPTUKAJIBHBIX HAIMPSDKEHHH 0 OT COBMECTHOTO
JEUCTBUS COCPENOTOUYECHHBIX CHJI B TOYKAaX MaCCHBA IPYHTA, PACIIOJIOKEHHBIX B INIOCKOCTH ACUCTBHS
CUIL:

1.  mo Beprukanu I-I, mpoxonsimieit yepe3 TOUKY MPUII0KEHUS CHIIBI N2;

2. no ropusontanu II-II, mpoxonsmei Ha paccTOSIHMM Z OT IOBEPXHOCTH MaccHBa

TpyHTA.



Touku pacronararoTcs o BEPTHKAIU OT MOBEPXHOCTH Ha paccrosiuuu 1,0; 2,0; 4,0 u 6,0m.
To4ku MO TOPU3OHTAIM PACTIOJIOKUTH BIIPABO U BJIEBO OT OCH ACHCTBUS CHiibl N2 Ha pacctosiHuu 0;
1,0 u 3,0m. Ilo nony4yeHHBIM HANPSKEHUSM U 3aJaHHBIM OCSIM IMOCTPOUTH 3IIOPHI paclpeesIeHUs

HaNpsHKeHU! 0.
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Wcxomnble qaHHBIC IPECTaBICHBI B TAOIHUIIE:

No N1, kH N>, kH N3, kH r, M I, M Z, M
BapHaHTa

1 1200 800 1200 3 1 1
2 1200 900 1000 1 2 2
3 1700 600 1500 3 3 1
4 1500 800 1200 3 1 3
5 1300 800 1400 3 1 3
6 1700 700 1300 2 2 1
7 1900 600 1800 1 2 1
8 1100 700 1200 2 3 2
9 1000 700 1300 2 2 1
10 1300 500 1400 2 3 3
11 1600 500 1200 2 3 3
12 1800 800 1400 3 1 1
13 1800 800 1500 2 1 1
14 1500 500 1500 2 2 4
15 1900 700 1700 2 3 2
16 1800 900 1600 3 2 2
17 1100 800 1000 2 3 2
18 1600 800 1900 3 2 2
19 1300 800 1300 2 3 2
20 1900 600 1400 3 1 2
21 1000 500 1000 2 2 1
22 1300 500 1100 2 3 3
23 1700 800 1500 3 1 1
24 1500 700 1100 2 2 3
25 1400 500 1400 2 3 2




26 1900 800 1900 3 1 1
27 1000 800 900 3 1 1

Kpurepun onenkmn:

1-2 6anu1a - paboTa BBIMOJTHEHA HE TIOJIHOCTHIO, HE BCE PACUYETHI BBHITIOJTHECHBI BEPHO.
3-4 6ays10B - paboTa BBHIMIOJIHEHA MTOJHOCTHIO, HE BCE PACUEThl BHIITOIHEHBI BEPHO.
5-6 6as110B - paboTa BBITIOJIHEHA MTOJTHOCTHIO, BCE PACUETHI BHITIOJHEHBI BEPHO.

4. KommiekT 3agaHuil 1Jisl MPAKTHYECKOro 3aHsaTus Ne4.

Tema: «OnpeaesieHne HaNPSAKeHUI B MACCUBE TPYHTA METOIOM YIJIOBBIX TOYEK»

['opu3oHTanbHass MOBEPXHOCTh MacCHMBa T'PyHTA Harpy»eHa pPaBHOMEPHO pacIpeiesieHHON
BEPTHUKAIBHON HAarpy3Koil MHTEHCUBHOCTBIO p; U p2. Pazmepbl IpsIMOYTOJIbHBIX IJIOMIAA0K B TUIAHE:
lixb; u Lxb;.

HeoOxoaumo omnpenenuTh 3HAYEHUS BEPTHKAIbHBIX HANpsHKEHUH oz OT COBMECTHOTO
JICHCTBHSI PACIpPENEIICHHBIX HAarpy30K Ha IIOBEPXHOCTM B IPYHTOBOM MAacCHUBE Ha BEPTHUKAIH,
poxosIIen yepes Touky M, Ha rmyounax 1,0; 2,0; 3,0; 4,0; 5,0; 6,0 M. PaccTosiHre Mexay ocsaMu
wiomanok HarpykeHus npuHate L=3,0m. [lo BBIUMCIIEHHBIM HaIPSHKEHMSIM MOCTPOMUTH JIIOPY
pacnpenenesus ozp.
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VicxonHple jaHHbIe NPECTaBIEHBI B TaOIULIE:
Ne Ii, | by, pP1, I, | b2, | p2, Ne Ii, | b, p1, Iz, | b2, | p2,

Bap. | M M klla M M | klla | Bap. | m M klla M M | klla

1 25119 280 | 50|24 | 310 15 5,0 | 24 380 6,0 | 2,4 | 320
33 (23| 240 | 6,0 | 2,8 | 350 16 25 |1 1,9 280 3,3 13,3 ] 310
29 125] 320 | 40|24 | 290 17 2,6 | 2,1 340 5,0 | 2,4 370
2,6 | 2,1 340 | 5,0 | 24 | 380 18 1,9 | 1,9 270 2,9 12,6 | 300
25 1191 290 | 6,0 |24 | 330 19 2,2 | 2,1 360 4,1 | 3,8 | 450
22 122 260 | 35|25 | 360 20 2,6 | 1,9 250 3,3 2,4 | 320
1,9 | 1,9 ] 280 | 40 |24 | 320 21 24 |23 280 3,0 | 2,5 | 350
2,5 | 2,1 310 | 6,0 | 2,8 | 410 22 25 |24 300 4,0 | 2,5 | 400
2,7 119 ] 320 | 5,0 | 24 | 340 23 33 124 210 42 |24 | 440
10 | 50 24| 380 | 4,0 |24 320 24 5,0 | 2,7 330 6,5 | 2,4 | 330
11 33 (23| 240 | 40 |24 | 350 25 32 119 350 3,6 | 2,1 | 210
12 | 29 26| 320 | 35|25 290 26 1,8 | 1,2 190 2,2 12,0 | 250
13 | 22 22| 260 | 3,0 |24 | 360 27 2,8 | 2,0 320 4,5 14,0 | 510
14 | 25| 2,1 310 | 40 | 24| 410
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Kpurepun onenkmn:
1-2 6aJs1a - BeIOJTHEHA paboTa 10 3aJaHHOMY BapHaHTY, €CTh I'pyOble OIIMOKH WU HE JJaHbI
IMPpaBUJIbHBIC OTBCTHI HA 3aJaHHBIC BOITPOCHI.

3-4 Gajia - BBITIOJIHEHA pa0oTa MO 3aJJaHHOMY BapUaHTY, €CTh TPyOble OIIMOKH, JTaHbI
IMMPpaBUJIbHBIC OTBCTHI HA 6OJ'II>H_II/IHCTBO 3aIaHHBIX BOIIPOCOB

5-6 6ann10B - BbINONIHEHA paboTa MO 33JaHHOMY BapHaHTY, €CTh HE3HAUUTEIbHbIE OLTHOKU
WA OTBETHI HA BOMIPOCHI IO padoTe JaBasl TOJLKO MPH 3aIaHUU HABOISIINX BOTIPOCOB.

7-8 6a/1710B - BBITIOJIHEHA paboTa 10 33JJaHHOMY BapHaHTY, OITMOOK B paboTe HE BHISBIICHO,
npu 3ammre padoThl OONbINAas YacTh OTBETOB J1aBajach CaMOCTOSTENIBHO 0€3 MOMOIIN
nperno/iaBaTers.

9 0aJJ10B - BBINOJIHEHA paboTa MO 3aJaHHOMY BapUaHTY, OMIMOOK B paboTe HE BBISBICHO,
IpH 3amTe paboThl OTBETHI JABAIMCH CAMOCTOATENIFHO 0€3 TOMOIIIN IPETIo1aBaTels.

5. KommiekT 3agaHuii 1Jisl MPAKTHYECKOro 3aHsaTus NeS.

Tema: «OnpeaesieHne yCTOMYMBOCTH 0TKOCA»

Onpenenuts yCTOWYMBOCTH OTKOCA METOAOM KPYIJIOUMIMHAPUYECKUX IOBEPXHOCTEN

CKOJIb)KE€HUS. ['pyHT B COCTOSHUM €ro MPHUPOJHON BIAKHOCTH HMMEET (U3MKO-MEXaHUUYECKUe
XapaKTEpUCTHKU: CLIETNIEHUE TPYHTA ¢, YTOJI BHYTPEHHETO TPEHHUSI @, YIEIbHBIN BEC ).
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HcxoaHble JaHHBIC MIPECTABIICHBI B TAOJIHIIC:
o ¢, rpaa | vy,

Ne Bap. | zc,m XC,M |a,M b, M H,m |c, klla CH/AL p, xlla
1 2 2 2 2 6 10 30 20 100
2 1 2 2 2 6 10 30 20 100
3 1 1 2 2 6 10 30 20 100
4 1 3 2 2 6 10 30 20 100
5 4 5 2 2 6 20 20 19 120
6 2 4 2 2 6 10 30 20 100
7 3 3 2 2 6 10 30 20 100




8 4 3 2 2 6 10 30 20 100
9 4 5 2 2 6 10 30 20 100
10 5 5 2 2 6 10 30 20 100
11 2 2 2 2 6 15 25 18 150
12 1 2 2 2 6 15 25 18 150
13 1 1 2 2 6 15 25 18 150
14 1 3 2 2 6 15 25 18 150
15 2 3 2 2 6 15 25 18 150
16 2 4 2 2 6 15 25 18 150
17 3 3 2 2 6 15 25 18 150
18 4 3 2 2 6 15 25 18 150
19 4 5 2 2 6 15 25 18 150
20 5 5 2 2 6 15 25 18 150
21 2 2 2 2 6 20 20 19 120
22 1 2 2 2 6 20 20 19 120
23 1 1 2 2 6 20 20 19 120
24 1 3 2 2 6 20 20 19 120
25 2 3 2 2 6 20 20 19 120
26 2 4 2 2 6 20 20 19 120
27 3 3 2 2 6 20 20 19 120

Kpurepum onenku:
1-2 6asn1a - BeIOSIHEHA paboTa 1o 33JaHHOMY BapHaHTY, €CTh IpyOble OIIMOKH HITH HE JJaHbI
NpaBIJIBHBIC OTBETHI HA 33/IaHHBIE BOTIPOCHI.

3-4 6anna - BhINOJHEHA padoTa MO 3a/JaHHOMY BapUaHTY, €CThb IpyOble OMIMOKHU, AAaHBI
NpaBIJIBHBIC OTBETHI Ha OOJBIIMHCTBO 33aHHBIX BOITPOCOB.

5-6 6an10B - BhIMoONHEHa padoTa MO 3alaHHOMY BapUaHTY, €CTh HE3HAYUTENIbHbBIE OUIHOKU
WJIN OTBETHI Ha BOIIPOCHI 110 paboTe JaBasl TOJIBKO IPHU 33JaHUU HABOASIIUX BOIIPOCOB.

7 6aJJ10B - BBINOJIHEHA paboTa MO 3aJaHHOMY BapUaHTy, OMIMOOK B paboTe HE BBISBICHO,
MpU 3almTe padoThl OOJbINAsS YacCTh OTBETOB JaBalaCh CaMOCTOSITEIIBHO 0O€3 MOMOIIH
pernoaaBaTers.

8 0aJI0B - BRITIOJIHEHA paboTa MO 3aJaHHOMY BapHaHTY, OITHOOK B paboTe HE BBISBIICHO,
IpU 3alIUTC pa6OTBI OTBECThI AaBaJINCh CAMOCTOATCIIBHO 663 moMoIu npernoaaBaTeis.

6. KomiuiekT 3agaHuii 1/ NPAKTHYECKOro 3aHATHs Ne6.

Tema: «OnpenesieHne 1aBJeHNsI TPYHTa HA MOANIOPHYIO CTEHKY»

3aoaua 6.1. «OnpeneneHue NaBICHUS HA TOAMOPHYIO CTEHKY OT HJICATbHO CBITYYEro

rpyHTa (c=0, 9#0)»

Jlana nonmopHasi creHka BbicoTol H ¢ abconoTHO riaikuMu BepTHKATbHBIMU TPAHIMU U

TOPU30HTAILHON MOBEPXHOCTHIO 3aCHINKK TPYHTA 32 CTEHKOW, MMEIOIIast 3arTy0jeHre Ha BETHUNHY

h.

Heo6xoauMo ornpeienuTs aKTUBHOE U TACCUBHOE JAaBJICHHSI TPYHTA HA MOAMOPHYIO CTEHKY.
3aodaua 6.2 «OnipeelieHNE TaBICHUS Ha MTOAIOPHYIO CTEHKY OT HICaJIbHO CHITTyYero IpyHTa

C YYETOM Harpy3ku Ha IIOBEPXHOCTU»



Heo6xoauMo onpenenuTs akTUBHOE JaBJIEHUE TPYHTA HA TMOAMOPHYIO CTEHKY, YUYHUTBIBas
Harpy3Ky Ha MOBEPXHOCTH.
3aoaua 6.3 «OnpeneneHne 1aBIeHUs Ha MOAIOPHYIO CTEHKY OT UIEAIbHO CBSI3HOIO IPyHTA
(c£0, £0)»
HGOGXO,Z[I/IMO OIMPCACIINTL AKTHBHOC HW IIACCHUBHOC [JAaBJICHHUC CBA3HOI'O TPYHTAa Ha
HOJMOPHYIO CTEHKY.
Vcxonabie qaHHbIe 7151 MPAKTHYECKOTO 3aHATHsI No 6 mpecTaBlIeHbI B TaOIHUIIE:

Ne H, M h, m v, kH/™m? ¢, Tpaja c, klla g, klla
BapHaHTa

1 6,0 1,8 19,8 19 16 150
2 8,0 2,1 20,1 17 18 150
3 7,0 2,0 20,8 18 15 180
4 5,0 1,8 20,9 20 21 120
5 9,0 2,4 19,6 21 23 240
6 5,0 2,6 20,4 14 19 250
7 6,0 1,8 19,7 22 14 150
8 8,0 2,4 20,2 19 25 120
9 10,0 3,4 19,2 23 22 150
10 6,0 1,8 21,5 16 17 220
11 7,0 2,1 21,2 18 15 250
12 8,0 2,2 20,2 19 20 240
13 9,0 2,6 19,8 20 19 120
14 10,0 2,7 20,2 21 24 200
15 11,0 3,5 19,8 22 21 240
16 12,0 3,8 20,3 19 14 250
17 6,0 1,7 20,4 16 17 180
18 7,0 2,2 20,2 17 16 120
19 8,0 2,4 20,3 20 25 150
20 9,0 2,3 19,7 22 25 150
21 10,0 2,4 20,1 20 22 180
22 11,0 3,1 19,8 23 22 250
23 12,0 3,6 19,8 18 25 200
24 6,0 2,1 20,1 20 18 150
25 7,0 2,5 19,6 23 23 180
26 8,0 2,5 20,4 22 21 210
27 9,0 2,1 16,9 19 23 180

Kpurepun onenkmn:

1-2 6anaa - BeINOIHEHA paboTa 110 33JaHHOMY BapHaHTY, €CTh IpyOble OITMOKH WUJIN HE JTaHBI
NpaBUJIbHBIC OTBETHI HA 33/1aHHBIEC BOIIPOCHI.

3-4 6aqsia - BBITIOJHEHA pa0oTa MO 3aJJaHHOMY BapUaHTY, €CTh TPyOble OIIMOKH, JTaHbI
NPaBUJIbHBIC OTBETHI HAa OOJIBIIIMHCTBO 33JaHHBIX BOIIPOCOB.

5-6 6ann10B - BbINONIHEHA paboTa MO 33JaHHOMY BapHaHTY, €CTh HE3HAUUTEIbHbIE OLTHOKU
WJIM OTBETHI Ha BOIIPOCHI 110 paboTe JaBajl TOJBKO MPHU 33aHUU HABOASIIMX BOIIPOCOB.

7 6aJJI0B - BBITIOJIHEHA padoTa Mo 3aJJaHHOMY BapHaHTY, OIIMOOK B paboTe HE BBISBIICHO,
npu 3ammre paboTbl Oosblias 4acTh OTBETOB JaBajlaCh CaMOCTOSITENIBHO 0O€3 MOMOIIM
npenoaaBaTers.

8 0aqu10B - BhIMOJIHEHa paboTa MO 3aJaHHOMY BapUaHTY, OMIMOOK B paboTe HE BBISBICHO,
IIPU 3aIUTe pabOThl OTBETHI JaBAIUCh CAMOCTOSTEILHO 0€3 MOMOIIY IIPEnoaaBaTess.

7. KommiekT 3agaHuil 1Jisl MPAKTHYECKOro 3aHsaTus Ne7.



Tema: «OnpenesieHne 0CaIKU OCHOBAHUS METOIOM MOCJI0MHOT0 CYMMHPOBAHUS»

MeTooM TOCIOWHOTO CYMMHPOBAHHUS HEOOXOIUMO OINPEACTUTh BEIMYMHY TOTHOM
CcTaOUITM3MPOBAHHON OCAJKM OCHOBaHUS (PyHJAAMEHTa, YYUTHIBas TOJILKO OCEBbIE CHKMMAIOIINE
HanpspKeHus (IUpUHA MOJOIIBEI — b, TTyOrHA 3aJI05keHUs pyHIaMeHTa — d).

[TocTponTs 3mI0py HANPSIKEHUH 0z B TPYHTOBOW TOJILIE HA BEPTUKAIIM, MPOXOALIEH Uepes
[EHTP MOAOMIBHI (yHIAMEHTA.

[Toctpouts smI0py HAPSKEHUN OT COOCTBEHHOTO BECa IPYHTA Ozg.

Hcxonabie qaHHbIe MPECTaBICHBI B TAONIHUIIE:

No, b, M LM p, xlla v, kH/™m? d,m E, MIla
Bap.

1 2 3 200 18,5 0 10,4
2 3 4 210 19,1 1 20,2
3 4 5 220 20,2 2 30,1
4 5 6 230 18,3 1 15,8
5 2 2 235 19.4 0 25,9
6 3 3 210 20,0 0 10,6
7 4 4 230 18,8 1 20,8
8 5 5 220 19,2 2 30,3
9 6 6 220 20 1 20,2
10 2 4 210 18 0 30,1
11 3 6 230 19 0 15,8
12 4 8 300 20 1 25,9
13 5 8 280 18 2 15,8
14 6 8 310 19 1 25,9
15 2 3 260 20 0 10,6
16 3 4 240 18 0 20,8
17 4 5 210 19 1 30,3
18 5 6 270 20 2 15,8
19 2 2 320 18 1 25,9
20 3 3 330 19 0 15,8
21 4 4 280 20 0 25,9
22 5 5 210 18 1 10,6
23 6 6 300 19 2 30,1
24 2 4 200 20 1 15,8
25 3 6 280 18 0 25,9
26 4 8 310 19 0 10,6
27 5 8 340 20 1 20,8

Kpurepun onenkmn:

1-2 6anaa - BINOIHEHA paboTa 110 33JaHHOMY BapHaHTY, €CTh IpyOble OITMOKH WUJIH HE JTaHBI
NpaBUJIbHBIC OTBETHI HA 33/1aHHBIE BOIIPOCHI.

3-4 Gaqia - BBITIOJIHEHA pa0oTa MO 3aJJaHHOMY BapUaHTY, €CTh TPyOble OIIMOKH, JTaHbI
NpaBUJIbHBIE OTBETHI HAa OOJIBIIMHCTBO 33 JaHHBIX BOIIPOCOB

5-6 6ann0B - BbINONIHEHA paboTa MO 33JaHHOMY BapHaHTY, €CTh HE3HAUUTEIbHbIE OLTHOKU
WIM OTBETHI Ha BOIPOCHI 110 paboTe JaBajl TOJBKO MPHU 33aHUU HABOASIIMX BOIIPOCOB.

7-8 6a/1710B - BBITIOJIHEHA paboTa 10 33JIaHHOMY BapHaHTY, OITHOOK B pa0OTe HE BHISBIICHO,
npu 3ammre paboTbl Oosblias 4acTh OTBETOB JaBajlaCh CaMOCTOSITENIBHO 0O€3 MOMOIIM
npernoaaBaTess.

9 0aJJ10B - BBINOJIHEHA paboTa MO 3aJaHHOMY BapUaHTy, OMIMOOK B paboTe HE BBISBICHO,
IIPU 3aIUTe pabOThl OTBETHI JAaBAIUCh CAMOCTOSTEILHO 0€3 MOMOIIY IIPEroaaBaTers.



7.3. OueHovHble CpeaCTBa ISl MPOMEKYTOYHOH ATTECTAIIMM O MTOraM OCBOCHHS
AUCHUTLTHHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTaluu
Cemectp 3

Ne i/ Bomnpocsl k 3a4ety
CocTaBHbI€ 3JIEMEHTHI TPYHTOB

Buael TBepABIX yacTHIl TpyHTA

I'pyHTOBas BoJa u ee BUIbI

CTpyKTypHBIE CBA3U U CTPOECHUE FPYHTOB

KnaccuukanmonHble TOKa3aTeau IPyHTOB

OHpCILCJ’IGHI/Ie HAanMMCHOBAHUA CBIITYYHX U IMBUICBATO-IIMHHUCTBIX T'PYHTOB

NN BRI

dusnueckue cBoicTBa TpyHTOB. IlopuctocTth, KOI(PPUIMEHT TOPUCTOCTH H
K02(pPUITMEHT BOAOHACHIIICHUS

o

CKuMaeMoCTh TPYHTOB. XapaKTEPUCTUKU CKUMAEMOCTH TPYHTOB. 3aKOH YIUIOTHEHHUS.
KomMmmpeccronHble UCTIBITAaHUSI TPYHTOB

®a3bl HAMIPSHKEHHOTO COCTOSIHUSI TPYHTOB IPU BO3PACTAaHUU HArpy3KU

10] Boponponumiaemocts rpyHTOB. 3akoH [lapcu. HavanbHbIl TpaAWEHT B TJIMHUCTBIX

rpyHTax
11/ Conpotunenue rpyHTOB cABUTY. 3aKoH KymnoHa 1 ChIMy4YHX U MbUIEBATO-INIMHUCTBIX

TPYHTOB
12/ YcnoBus npenenbHOro paBHOBECHS (YCIOBHS IPOYHOCTH ) CHIITYYHX U CBS3HBIX TPYHTOB

13/ HcnbiTanus rpyHTOB Ha CABUI IIPU IIPOCTOM U TPEXOCHOM C3KAaTUH

14 Ioctpoenue rpaduka CONMPOTUBICHUS CPE3y M ONpEAeTICHHE MapaMeTPOB MPOYHOCTH
rpyHTa

15/ CtpykrypHo-da3oBas  1edopMUPYEeMOCTh  TPYHTOB. [lpunuun  ouHEHHOMN
nepopMUPYEeMOCTH

16) OcobeHHocTH (PU3UKO-MEXaHUYECKHX CBOHCTB CTPYKTYPHO HEYCTOHUMBBIX
MPOCaJI0YHBIX TPYHTOB

17/ Pacnipenenenvie Hanps>KkeHU B TPYHTOBOM TOJILIE OT JEHCTBUS COCPENOTOUECHHOU
cuiibl. Crioco0 3IIeMEHTapHOT0 CyMMHPOBAHUS

18/ Pacripenenenvie HanpsKeHU B TPYHTOBOM TOJIILE OT paCIpeNe/IEHHON Harpy3Ku

19/ IIpumenenne meTona YriaoBBIX TOYEK I ONPENEICHUS HANPSLKCHUM B I'PYHTOBOU
TOJILIE

20| BausHue miomaay 3arpy3ku Ha pacipeielieHle HalpsDKeHUH B TPYHTax

21| Pacnpenenenne HanmpspKEHHM B Cilydae IUIOCKOW 3aJayu MpU ACHCTBUU PAaBHOMEPHO
pacrnpenieleHHOW Harpy3Kku. [ 1aBHbIe HaNpsHKEHUSA

22| KonrakTtHas 3amaua. BausHue xecTkocTr pyHIaMEHTa Ha XapaKTep pacipeneeHus
KOHTAKTHBIX JABJIECHUH IO €ro MOJOIIBON

23| BausHue HEOJHOPOIHOCTH HAIJIACTOBAHUI TPYHTOB HA paclpeiesIieHHe HANIPSKEHUH

24| Pacnpenenenue HanpsHKEeHUH OT COOCTBEHHOTO Beca TpyHTa

25| IMocTpoenue smropsl HAPSHKEHUH OT JEHCTBUSI COOCTBEHHOTO Beca IPYHTa




26

[TocTpoeHue 3MMOpBI HAMIPSDKEHUH OT IEHCTBUS TOTIOJHUTEILHOTO NABJICHUS HA TPYHT
oT pyHIaMeHTa

27

Havanphast kpuTHueckas Harpy3ka Ha TpyHT. PacueTHoe compoTuBIIEHHWE TpYHTA.
Omnpenenenne pacyeTHOTO COMPOTUBIICHUS IPYHTA 10 HOPMATUBHBIM JOKYMEHTaM

28

[IpenenbHas KpuTUYECKask Harpy3Ka AJisl CHITYYHUX U CBSI3HBIX TPYHTOB

29

[IpoBepka HPOYHOCTH TPYHTOBOTO OCHOBAHMSI C MCIOJIB30BAaHUEM HOPMATHBHBIX
JIOKYMEHTOB

30

YcToiunBOCTS CBOOOTHBIX OTKOCOB M CKJIOHOB. IIpeAenbHBIN yroy OTKOCa ChIMyYuXx
rpyHTOB. [IpenenpHas BbicoTa BEpTUKAIBHOTO OTKOCA AJISl UJCAIbHO CBA3aHHOTO IPYHTA

31

MeTtoa KpYyTJIOMMIMHIPUYECKUX TTOBEPXHOCTEHN CKOJIBKEHUS

32

Pacuer MOAMNOPHBIX CTCHOK IMPU HAJIMYWUHU CBINYUYUX U CBA3HLIX I'PYHTOB. AKTHBHOE U

[IACCUBHOE JJaBJICHUE I'PYHTa Ha IOAIIOPHYIO CTEHKY

33

JlaBneHure TpyHTOB Ha TPYOOIIPOBO/BI IIPH Pa3IMYHBIX CIIOCO0aX UX MPOKIIAIKU

34

Bunsl 1 npuunnsbl gedopMariyii rpyHTOB

35

VYnpyrue aedopmanuy TpyHTOB M METOJbI UX ONPEACICHHS: METOJ OOLIMX YHIPYTruX
nedopmanuii © METO] MECTHBIX YIIPYTHX JAedopMariuii

36

Onpenenenne ocagky cia0s IpyHTa IIPH CILIOIIHOM Harpy3Ke

37

Omnpenenenue ocagok (GYHAAMEHTOB IO METOAY MOCIOHHOTO 3JIEMEHTapHOIro
cyMMupoBaHHsl. OCHOBHBIE IPEAIIOCBUIKY METOAA

38

Pacuer ocasok ¢pyHIaMEHTOB 10 METOIy SKBUBAJIEHTHOTO CJIOSI TPYHTA

39

N3Menenue ocagku BO BpEMEHHU

40

HN3MeHeHune CBOMCTB IPYHTOB PU AMHAMHYECKUX BO3AECHCTBUSAX

7.3.2. Kputepun u HOPpMbI OLEHKH

®opma
NMPOBeAeHUA
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMeKYTOYHOM
aTTecTalNN
3 3ayer (o Ecnu Texymuii peuTuHr
«3a4YTEHOY
HAKOIIUTEIbHOMY cocrasirzeT ot 40 mo 100 damoB
eUTHUHT Ecmu texymuii pedTUHT
p ) «HE 3a4YTECHO» YA b
cocrasirzeT ot 0 1o 39 GayuioB




8. YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA IUTEpPATYypa

Tun (yueOHuK, yueOHOE

Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIN 3arnaBue (3arojioBoK)
n/n MeTOoINYEeCKoe mocoomne,

NMPaKTHKYM, JIP.)

I'ox n3nanus

KoauuecTBO B
HAy4YHOH
ouodanorTexe /
HaumMmeHoBaHue
9BC

1 JlanmatoB b. W. Hanmaros, b. 1. MexaHnka rpyHTOB, VYueOHHK
OCHOBaHUS U (QyHIAMEHTHI (BKIIOYAs
CIIELUAJIbHBIN KypC UHKEHEPHOU
reosioru) : yaeOnuk / b. W. JlammaroB. —
4-e u3x., crep. — Cankr-IlerepOypr : Jlans,
2017. — 416 c. — ISBN 978-5-8114-1307-
2. — Texkcr : anexTpoHHsli // JIaHs :
3JICKTPOHHO-0MOIMOTEYHAS CUCTeMa. —
URL: https://e.lanbook.com/book/90861
(mata obpamienust: 19.05.2020). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEINIECH.

2017

9BbC "Jlaup"

2 | Abyxanos A. 3. AOyxaHoB, A. 3. MexaHuKa TPYHTOB : VYuebHoe mocobue
yuebHoe nocobue / A. 3. AGyxaHoB. — 2-¢
u3a., ucop. u gomn. — Mocksa : UHOPA-M,
2020. — 336 c. — (Bricmiee oOpa3oBaHue:
bakanaBpwuar). - ISBN 978-5-16-103970-0. -
Teker : anexTponHsid. - URL:
https://new.znanium.com/catalog/product/10
52208 (mata obpamenus: 19.05.2020)

2020

9bC
"ZNANIUM"

3 | Anekcees C. N. Anekcees, C. 1. MexaHnka rpyHTOB : YuebHoe mocobue
yuebHoe nocobue ais 6akanaspos / C. U.
AunekceeB. — Mockaa : Ail [Tu Ap Menua,
2020. — 168 c. — ISBN 978-5-4497-0734-
5. — TekcT : 27eKTpOHHBIH // DIEeKTPOHHO-
o6ubmmoreunas cucrema [PR BOOKS :

2020

OBC "IPRbooks"




Tun (yueOHuK, yueOHOE

KoianuyecTBO B

HAYYHOU
Ne nocooue, yaeOHO-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoone,
HaumenoBanmue
NPaKTHKYM, JP.) 3EC
[caiiT]. — URL:
http://www.iprbookshop.ru/98509.html
(mata obpamenus: 20.09.2020). — Pexum
JIOCTyMA: sl aBTOPU3UP. NOJIb30BaTeNeH
4 | IIponosun f. A. [TpoHo3uH, 5. A. MexaHuKa TPYHTOB : VYuyebHoe mocobue 2017 3BC "IPRbooks"
yaebnoe nmocodue / 5. A. [Iponosun, 1O. B.
Haymkuna. — TromeHs : TromeHCKHM
WHAYCTpUAJIbHBIA YHUBEpPCUTET, 2017. —
82 c. — ISBN 978-5-9961-1628-7. —
TekcT : 37eKTPOHHBIN // DIEKTPOHHO-
oubmmoreunas cucrtema [PR BOOKS :
[caiiT]. — URL:
http://www.iprbookshop.ru/83702.html
(mata obpamenus: 19.05.2020). — Pexum
JIOCTYTIA: JUIsl aBTOPU3UP. MOJIb30BaTENEH
8.2. lonostHuTEIBHAS JIATEPATYPa
Tun (yueOHuK, ydueOHOE KOHH%CTEO °
HAY4HOI
Ne nocooue, yaeoHoO-
ABTOpBI, COCTABUTEJIH 3arsiaBue (3aroJ10BoK) I'ox u3panus ondamorexe /
n/n MeTOoANYEeCKoe mocoone,
HaunmenoBanue
NPaKTHKYM, JP.) 3EC
1 3axapos M.C. [TouBOBenEHME U UHXKEHEPHAS T€OJIOTHS : Y4eOHoe mocodue 2018 OBbC "Jlansp"

yaebnoe mocodue / M. C. 3axapos, H. T
Kopger, T. H. Huxonaesa, B. K. YuaeB. —
2-e m31., crep. — Cankr-IletepOypr :
Jlans, 2018. — 256 c. — ISBN 978-5-
8114-2007-0. — TekcT : AIEKTPOHHBIH //




Tun (yueOHuK, yueOHOE

KoianuyecTBO B

Ne nocooue, yueoOHo- HayHHon
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HaumenoBanmue
P : g)e
JlaHb : 3IEeKTPOHHO-OMOIMOTEeUHAs
cucrema. — URL:
https://e.lanbook.com/book/107911 (mata
obpamenust: 19.05.2020). — Pexum
AOCTYIIA: IJIs1 aBTOPU3. OJIL30BaTENIECH.
2 | bepnmunos M. B. bepmunos, M. B. OcHoBanus u YueOHUK 2019 OBbC "Jlanp"

¢dbyngamenTsl : yaeOHuk / M. B. bepnunos.

— 7-e uzn., crep. — Cankt-IlerepOypr :
Jlanp, 2019. — 320 c. — ISBN 978-5-
8114-1200-6. — TekcT : AAEKTPOHHBIH //
JlaHb : 3IEeKTPOHHO-OMOIMOTEeUHAs
cucrtema. — URL:
https://e.lanbook.com/book/112075 (mata
obpamenust: 19.05.2020). — Pexum
JOCTYMA: JUIsl aBTOPHU3. TOJIb30BaTEIIEH.




8.3. Ilepeuennr mpogeccHoHAJBHBIX 0a3 JAHHBIX M MHGOPMANMOHHBIX CIPABOYHBIX
cucTeM

e Web of Science [OnexTpoHHBIH pecypc] : MyJIbTHAUCHUIUITMHAPHAS
pedeparuBHas 6a3a gqanubix. — Philadelphia : Clarivate Analitics, 2016— . —
Pexxum noctyna : apps.webofknowledge.com. — 3aru. ¢ skpana. — fI3. pyc.,

aHTJI
e Scopus [DaeKTpoHHBIN pecypc]|

pedeparuBHas 0a3a JaHHBIX. —

Netherlands : Elsevier, 2004— . — Pexxum goctyna : scopus.com. — 3ari. ¢

3KpaHa. — 3. pyc., aHri.

e Elibrary [OnekTpoHHbIN pecypc| : HaydHas 3JIEKTpOHHas OuOIMOTEKa. —
Mockga : HOb, 2000- . — Pexxum noctyna : elibrary.ru. — 3ari. ¢ axpaHa. —

S3. pyc., aHri.

e http://docs.cntd.ru/ - »3nexkTpoHHBIH (GOHJ NPABOBOM W HOPMATUBHO-

TEXHUYECKOM AOKYMCHTAIlUU

8.4. [lepeuenb mporpaMMHOro odecrneyeHust

Ne Hanvenopanue IO PexBu3nTHI norOB?pa
n/n (naTa, HOMep, CPOK AelHCTBHUS)
1 | Stark ES Jorosop 1'92-1065 ot 10.12.08
2 | Koncynbrant+ Horosop Nel522 ot 25.12.2015
3 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JENCTBUS - OECCPOTHO
4 | Office Standart Horosop Ne 690 or 19.05.2015r., cpok

nevictBus - 6eccpouno; Joroop Ne 727 ot
20.07.2016r., cpok neHcTBHs - 0ECCPOUHO

8.5. Onucanne MarepHaJbLHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM /IS OCYIIECTBJICHUSI
o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE

Ne
n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a00opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB 1JIsl MPOBeAeHUSA
NPaKTHYECKUX U JJa00PaTOPHBIX 3aHATHIA,
NoOMeIeHUH JJISI CAMOCTOAATEILHON
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

IlepeyeHb OCHOBHOIO 000OPY10BAHUSA

Komnerotepnsiii  kiacc. I[lomemienue s
CaMOCTOSITENIHOM paboThI. VYuebHas
ayauTropus  JUId  TNPOBEJCHUA  3aHATUH
CEeMMHAPCKOTo THIA. YueOHasi ayAuTOpus AJs
KypCOBOTO IPOEKTUPOBaHMS  (BBIMOIHEHUS
KYpPCOBBIX paboT). YueOHas ayauTOpus IS
IIPOBE/ICHUS TPYNIOBBIX U WUHAWBUIYAJIbHBIX
KOHCYNIbTAllMi. YueOHas ayauTopus MAis
IIPOBE/ICHUS 3aHATHM TEKYyILero KOHTPOJs U
npomexxyrouHoi arrectaruu (I'-401)

CTOBI yYEHUYECKHUE, CTYIIbSl YYCHUUYECKUE,
IIK ¢ Beixogom B ceTb MHTEpHET

YueOHas ayauTopus AJ1 IPOBEICHUS 3aHATHI
JCKIIMOHHOTO THMA. YueOHas ayauTopus Uis
MIPOBEICHUS 3aHATUNA CEMHUHAPCKOTO THIIA.

Hlocka aymurtopHas (MemnoBas); CrToubl
YUYEHHYECKHE  JIByXMECTHbIE; TpHOyHa
HACTOJIbHAS, CTYJIbS; HANOJIBHBIA CTEHJI C



http://docs.cntd.ru/

n/n

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB JJIsl MPOBeAeHUSA
NPaKTHYeCKUX U JJa00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

VYyeOnass  ayauTopusi  AJsi  KypCOBOTO
IPOEKTUPOBAHUS  (BBIMOJIHEHHUSI KYPCOBBIX
pabor). YueOHast ayauTopust sl TPOBEACHUS
TpYHIIOBBIX )41 WHAUBHUIYAJIbHBIX
KOHCYJIbTalMi. Y4eOHass ayauTopus IS
IMPOBCACHU A 3aHSATUN TCKYIICTO KOHTPOJIAA U
npoMmexxyTouHoi arrectanuu (C-412)

o0pa3namMy MUHEPAJIOB; BEIKATHBIC CTCH/IBI,
npoekTop, skpaH. (6e3 1K)

JlaGopatopus "CtpoutenbHble
koHcTpyKIuu'"(C-103)

Cronbl YUYEHUUYECKHUE JIBYXMECTHBIE
(MOHOOIOK) , Mojmenb dKckaBaropa 0-
2621 , pocka aynmutopHas (MmenoBasi) ,
Mojenb kpaHa Kb-102 , HarnsiiHbie MakeThbl
, TPYHTOBBIH JIOTOK C T'MJIBOTHUHOM, CTOJI C
CymIMIbHBIM  1Kadom,  saGoparopHas
YCTaHOBKa "[Monucnact" , CTON
MpernojaBaTeIbCKUil , MakeT YCTaHOBKH
JUISl paCIIMPEHUS] CKBAXXUH , PEYKTOP .
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